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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the substrate for liquid crystal panels which has an interlay er insulation film under a 
transistor, a reflector connected to said transistor, and said reflector in a substrate, and is characterized 
by forming said interlayer insulation film of the 2nd silicon oxide formed of a polycondensation reaction 
of a silicon compound and a hydrogen peroxide on the 1st silicon oxide and the 1st silicon oxide, and 
the 3rd silicon oxide formed on the 2nd silicon oxide. 

[Claim 2] A substrate for liquid crystal panels according to claim 1 characterized by having a concavo- 
convex film caudad formed in the shape of irregularity while the laminating was carried out to a field 
corresponding to said reflector of said reflector through an interlayer insulation film. 
[Claim 3] Said 1st silicon oxide is claim 1 characterized by thickness being 50-500nm, and a substrate 
for liquid crystal panels according to claim 2. 

[Claim 4] Said 3rd silicon oxide is a substrate for liquid crystal panels according to claim 1 to 3 
characterized by being porosity. 

[Claim 5] A substrate for liquid crystal panels according to claim 1 to 4 characterized by having further 
a protection-from-light film which is formed from the same film as said concavo-convex film, sees from 
a direction perpendicular to said substrate, and shades a gap of said reflector. 
[Claim 6] said concavo-convex film - from an electric conduction film of 1 - becoming - this - a 
substrate for liquid crystal panels according to claim 1 to 5 characterized by having further wiring 
formed from the same film as an electric conduction film of 1. 

[Claim 7] A substrate for liquid crystal panels according to claim 2 which the laminating of other 
electric conduction films is further carried out through an interlayer insulation film between said electric 
conduction films of 1 and said substrates, and is characterized by a level difference having arisen on said 
concavo-convex film which consists of an electric conduction film portion of said 1 located above these 
other electric conduction films by existence of an electric conduction film and un-existing. [ of these 
others ] 

[Claim 8] Said concavo-convex film is a substrate for liquid crystal panels given in any 1 term of claim 
1 characterized by being formed in the shape of irregularity - claim 7 by forming much micropores in a 
flat film irregularly. 

[Claim 9] Said interlayer insulation film is a substrate for liquid crystal panels according to claim 1 
characterized by CMP (Chemical Mechanical Polishing) graduating. 

[Claim 10] Said substrate is a substrate for liquid crystal panels according to claim 1 to 9 characterized 
by consisting of a semiconductor substrate. 

[Claim 1 1] Said substrate is a substrate for liquid crystal panels according to claim 10 characterized by 
being formed with single crystal silicon. 

[Claim 12] Said substrate is a substrate for liquid crystal panels according to claim 1 to 9 characterized 
by consisting of a transparence substrate. 

[Claim 13] Said substrate is a substrate for liquid crystal panels according to claim 12 characterized by 
being formed with glass. 
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[Claim 14] A production process which is the manufacture method of a substrate for liquid crystal 
panels of claim 1 - claim 4, and forms said interlayer insulation film is the manufacture method of a 
substrate for liquid crystal panels characterized by including following production process (a) - (d) at 
least. 

A production process which at least one sort of a compound characterized by providing the following is 
made to react by chemical-vapor-deposition method, and forms the 3rd silicon oxide (a) A silicon 
compound a production process which at least one sort of a compound containing oxygen and oxygen is 
made to react by chemical-vapor-deposition method, and forms the 1st silicon oxide, a production 
process which the (b) silicon compound and a hydrogen peroxide are made to react by chemical-vapor- 
deposition method, and forms the 2nd silicon oxide, a production process which performs annealing 
treatment at (c)350-500 degree C temperature, and (d) - a silicon compound Oxygen and oxygen 
[Claim 15] A manufacture method of a substrate for liquid crystal panels including a production process 
(e) which a compound containing at least one sort and an impurity of a silicon compound and a 
compound containing nitrogen and nitrogen is made to react by chemical-vapor-deposition method, and 
forms a silicon nitride after said production process (d) according to claim 14. 

[Claim 16] a silicon compound used at said production process (b) - a mono silane, a disilane, and SiH2 
~ a manufacture method of claim 14 which is at least one sort chosen from organic silane compounds, 
such as inorganic silane compounds, such as C12, SiF4, and CH3SiH3, and a TORIPURO pill silane, 
and a tetra-ethoxy silane, and a substrate for liquid crystal panels according to claim 15. 
[Claim 17] Said production process (b) is the manufacture method of a substrate for liquid crystal panels 
according to claim 14 to 16 which said silicon compound is an inorganic silane compound, and is 
performed by reduced pressure chemical-vapor-deposition method under 0-20-degree C temperature 
conditions. 

[Claim 18] Said production process (b) is the manufacture method of a substrate for liquid crystal panels 
according to claim 14 to 16 which said silicon compound is an organic silane compound, and is 
performed by reduced pressure chemical-vapor-deposition method under 100-150-degree C temperature 
conditions. 

[Claim 19] Said production process (a) is the manufacture method of a substrate for liquid crystal panels 
according to claim 14 to 18 performed by plasma chemistry vapor growth under 300-500-degree C 
temperature conditions. 

[Claim 20] A silicon compound used at said production process (a) is the manufacture method of a 
substrate for liquid crystal panels according to claim 14 to 18 which is an organic silane compound. 
[Claim 21] A liquid crystal panel characterized by coming to pinch liquid crystal between a substrate for 
liquid crystal panels given in any 1 term of claim 1 to claim 20, and a transparent opposite substrate. 
[Claim 22] Electronic equipment characterized by providing a liquid crystal panel according to claim 21. 

[Claim 23] The scanning line and two or more data lines of plurality [ top / substrate ] A reflector 
connected to a transistor connected to said scanning line and said data line, and said transistor A 
production process which forms a concavo-convex irregularity-like film in a field which is the 
manufacture method of a substrate for liquid crystal panels equipped with the above, and is due to 
correspond to said reflector on said substrate, It has a production process which forms said reflector 
through an interlayer insulation film on this concavo-convex film. Said interlayer insulation film It is 
characterized by being constituted by the 2nd silicon oxide which was formed on the 1st silicon oxide 
and the 1st silicon oxide, and was formed of a polycondensation reaction of a silicon compound and a 
hydrogen peroxide, and the 3rd silicon oxide. 

[Claim 24] It is the substrate for liquid crystal panels which it has the following, and said pixel driver 
has an interlayer insulation film under a transistor, a reflector connected to said transistor, and said 
reflector, and is characterized by forming said interlayer insulation film of the 2nd silicon oxide formed 
of a polycondensation reaction of a silicon compound and a hydrogen peroxide on the 1st silicon oxide 
and the 1st silicon oxide, and the 3rd silicon oxide formed on the 2nd silicon oxide. Two or more row 
scanning line and two or more train scanning lines which intersect a substrate mutually Two or more 
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data lines arranged along with said train scanning line A voltage signal line which supplies a voltage 
signal It has two or more pixel drive circuits arranged corresponding to a crossover of said row scanning 
line and said train scanning line. Said pixel drive circuit A pixel electrode and a switching circuit which 
will be in switch-on at the time of selection of said row scanning line, and will be in non-switch-on at 
the time of one [ at least ] un-choosing [ of said row scanning line and said train scanning line ], A 
memory circuit which incorporates a data signal of said data line when said switching circuit is switch- 
on, and holds a data signal when said switching circuit is non-switch-on, It is the pixel driver by which 
said 1st voltage signal is outputted to said pixel electrode from said voltage signal line when a data 
signal held at said memory circuit is the 1st level, and said 2nd voltage signal is outputted to said pixel 
electrode from said voltage signal line in the case of the 2nd level. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention belongs to the electronic equipment and 
the list which are constituted using the liquid crystal panel constituted using the structure of the substrate 
for liquid crystal panels by the side of the reflector which constitutes a reflective mold liquid crystal 
panel, and its substrate for liquid crystal panels, and its liquid crystal panel at the technical field of the 
manufacture method of such a substrate for liquid crystal panels. 
[0002] 

[Background of the Invention] In recent years, the liquid crystal panel is used as information-display 
devices, such as a cellular phone and a pocket device called a Personal Digital Assistant. In order to 
display much information at once, the liquid crystal panel of a dot-matrix mold is used, the number of 
pixels of contents of the information to display also increases gradually, and they are becoming high 
duty from what was a character display degree. 

[0003] Although the simple matrix liquid crystal panel was used for such a pocket device as a display 
device, by the simple matrix liquid crystal panel, such high voltage is needed and it becomes a big 
problem in the pocket device which performs the strong dc-battery drive of demand of wanting to cut 
down power consumption that it becomes high duty as a selection signal of a row scanning line in case a 
multiplexer drive is performed. 

[0004] For this reason, in Japanese Patent Application No. No. 21 1293 [ ten to ], the applicant for this 
patent used the substrate of a liquid crystal panel as the semiconductor substrate, formed the memory 
circuit in the semiconductor substrate for every pixel, and has proposed the reflective mold liquid crystal 
panel of the static drive mold which performs a display control based on the maintenance data of a 
memory circuit. Since it displays from the outside by reflecting the light which carried out incidence 
according to such a reflective mold liquid crystal panel, and the back light which is the light source is 
unnecessary, power consumption is low, and is a thin shape, and lightweight-ization of it is attained. 
[0005] 

[Problem(s) to be Solved by the Invention] however, according to the electronic equipment using the 
reflective mold liquid crystal panel or it which is proposed by the applicant for this patent who 
mentioned above, the gradation display with low driver voltage with a comparatively quick speed of 
response with high contrast is easy - etc. - although many properties fundamentally needed as a display 
are provided with sufficient balance, on the other hand, it has the trouble not theoretically suitable for 
the bright display with a narrow angle of visibility. 

[0006] This invention is made in view of an above-mentioned trouble, and an angle of visibility makes it 
a technical problem to offer the manufacture method of the electronic equipment using the liquid crystal 
panel and this liquid crystal panel using the substrate for liquid crystal panels of the reflective mold in 
which a bright reflective mold display high-definition [ large and ] is closed if , and this substrate for 
liquid crystal panels, and said substrate for liquid crystal panels. 
[0007] 
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[Means for Solving the Problem] In order that a substrate for liquid crystal panels of this invention may 
solve the above-mentioned technical problem, to a substrate A transistor, It has an interlayer insulation 
film under a reflector connected to said transistor, and said reflector. Said interlayer insulation film It is 
characterized by being formed of the 2nd silicon oxide formed of a polycondensation reaction of a 
silicon compound and a hydrogen peroxide on the 1st silicon oxide and the 1st silicon oxide, and the 3rd 
silicon oxide formed on the 2nd silicon oxide. 

[0008] According to the substrate for liquid crystal panels of this invention, the 2nd silicon oxide formed 
of a polycondensation reaction of a silicon compound and a hydrogen peroxide on the 1st silicon oxide 
enables it to make into a gently-sloping curvilinear configuration irregularity formed in a former fluid 
process from the 2nd silicon oxide formation production process. For this reason, the 3rd silicon oxide 
formed on the 2nd silicon oxide can form the shape of toothing to which the surface (namely, reflector) 
of a reflector formed in that upper part through an interlayer insulation film also met irregularity of the 
2nd silicon oxide while being able to form a good insulator layer without a crack. Consequently, a 
reflector which has a good degree of dispersion can be formed. 

[0009] According to the mode of 1 of a substrate for liquid crystal panels of this invention, caudad, 
while a laminating is carried out to a field corresponding to said reflector of a reflector through an 
interlayer insulation film, it has a concavo-convex film formed in the shape of irregularity. For this 
reason, corresponding to the shape of toothing in a concavo-convex film, the surface (namely, reflector) 
of a reflector formed in that upper part through an interlayer insulation film is also formed in the shape 
of irregularity. For this reason, a degree of dispersion of the reflected light can be raised according to 
whenever [ in the surface of a reflector / irregularity ]. Consequently, if high-reflective-liquid-crystal 
equipment of a direct viewing type is constituted using the substrate for liquid crystal panels concerned, 
a reflector which has optimal reflection property with possible making luminous intensity scattered 
about in the direction perpendicular to the display screen also to incident light from all angles increase 
can perform a bright high-definition reflective mold display on a substrate side where an angle of 
visibility is large and natural. 

[0010] According to the mode of 1 of a substrate for liquid crystal panels of this invention, said 1st 
silicon oxide should just form thickness to 50-500nm. 

[001 1] Thereby, a reflector formed on an interlayer insulation film can form the shape of gently-sloping 
toothing, and can bring about a good degree of dispersion. 

[0012] As for said 3rd silicon oxide, according to the mode of 1 of a substrate for liquid crystal panels of 
this invention, it is desirable that it is porosity. 

[0013] According to this mode, desorption of gasification components, such as water contained in said 
2nd silicon oxide by annealing treatment performed behind and hydrogen, can form an interlayer 
insulation film by silicon oxide with easily high reliability which can fully carry out and does not have a 
contamination trap. 

[0014] According to the mode of 1 of a substrate for liquid crystal panels of this invention, a production 
process which forms said interlayer insulation film offers a manufacture method of a substrate for liquid 
crystal panels which contains following production process (a) - (d) at least, 
(a) A production process which at least one sort of a silicon compound and a compound containing 
oxygen and oxygen is made to react by chemical-vapor-deposition method, and forms the 1st silicon 
oxide, (b) A production process, and a production process which performs annealing treatment at 
temperature of 500 degrees C and the 350 - (d) silicon compound which a silicon compound and a 
hydrogen peroxide are made to react by chemical-vapor-deposition method, and forms the 2nd silicon 
oxide, A production process which at least one sort of a compound containing oxygen and oxygen is 
made to react by chemical-vapor-deposition method, and forms the 3rd silicon oxide. 
[0015] Since a reflector which according to this mode can form an interlayer insulation film which has 
good reliability, and is formed on it at coincidence can be formed on an interlayer insulation film which 
has a gently-sloping concavo-convex curvilinear configuration, it becomes possible [ forming a reflector 
which has a good degree of dispersion ]. 

[0016] According to the mode of 1 of a substrate for liquid crystal panels of this invention, a production 
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process (e) which a compound containing at least one sort and an impurity of a compound containing a 
silicon compound, nitrogen, and nitrogen is made to react by chemical-vapor-deposition method, and 
forms a silicon nitride after said production process (d) is included. 

[0017] Since a silicon nitride can be formed on silicon oxide which has the shape of gently-sloping 
toothing according to this mode, a silicon nitride which has good insulation without a crack etc. can be 
formed, and a transistor and wiring which excelled [ coincidence ] in moisture resistance can be formed. 
[0018] a silicon compound which is used at said production process (b) according to the mode of 1 of a 
substrate for liquid crystal panels of this invention ~ a mono silane, a disilane, and SiH2 — it is 
characterized by being at least one sort chosen from organic silane compounds, such as inorganic silane 
compounds, such as C12, SiF4, and CH3SiH3, and a TORIPURO pill silane, and a tetra-ethoxy silane. 
[0019] In this mode, said silicon compound is an inorganic silane compound, and said production 
process (b) may be performed by reduced pressure chemical-vapor-deposition method under 0-20- 
degree C temperature conditions. 

[0020] In this mode, said silicon compound is an organic silane compound, and said production process 
(b) may be performed by reduced pressure chemical-vapor-deposition method under 100-150-degree C 
temperature conditions. 

[0021] According to the mode of 1 of a substrate for liquid crystal panels of this invention, said 
production process (a) is characterized by being carried out by plasma chemistry vapor growth under 
300-500-degree C temperature conditions. 

[0022] As for a silicon compound used at said production process (a), according to the mode of 1 of a 
substrate for liquid crystal panels of this invention, it is desirable that it is an organic silane compound. 
[0023] According to the mode of 1 of a substrate for liquid crystal panels of this invention, it has further 
a protection-from-light film which is formed from the same film as said concavo-convex film, sees from 
a direction perpendicular to said substrate, and shades a gap of said reflector. 

[0024] According to this mode, a concavo-convex film consists for example, of an aluminum film etc., 
and a protection-from-light film which shades a gap of a reflector from the same film as this is prepared. 
Therefore, if a transistor is arranged under a reflector and the concavo-convex film, the situation where 
this light enters into a semiconductor layer which constitutes a transistor, and causes optical leak with 
this protection-from-light film since light which carries out incidence through a gap of a reflector can be 
shaded is avoidable. And it is not necessary to make a number of layers in a laminated structure increase 
recklessly, and it becomes possible by forming both a concavo-convex film and a protection-from-light 
film from the same film to attain simplification of an equipment configuration in a substrate for liquid 
crystal panels, and a manufacture process. In addition, since a basic function of giving irregularity to a 
reflector is maintained as long as it is formed in the shape of irregularity, even if a concavo-convex film 
is a transparent film, an effect which raises a degree of dispersion of the reflected light by reflector in 
this invention is acquired. 

[0025] according to a mode of 1 of a substrate for liquid crystal panels of this invention ~ said concavo- 
convex film - from an electric conduction film of 1 - becoming - this - it has further wiring formed 
from the same film as an electric conduction film of 1. 

[0026] According to this mode, wiring of junction wiring which a concavo-convex film becomes from 
electric conduction films of 1, such as for example, aluminum film, for example, connects a reflector 
and a transistor is formed from this electric conduction film of 1 . That is, it is not necessary to make a 
number of layers in a laminated structure increase recklessly, and it becomes possible by forming both a 
concavo-convex film and wiring from the same film to attain simplification of an equipment 
configuration in a substrate for liquid crystal panels, and a manufacture process. In addition, since a 
basic function of giving irregularity to a reflector is maintained as long as it is formed in the shape of 
irregularity, even if a concavo-convex film is an insulator layer, an effect which raises a degree of 
dispersion of the reflected light by reflector in this invention is acquired. 

[0027] According to the mode of 1 of a substrate for liquid crystal panels of this invention, between said 
electric conduction films of 1 and said substrates, the laminating of other electric conduction films is 
further carried out through an interlayer insulation film, and a level difference has arisen on said 
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concavo-convex film which consists of an electric conduction film portion of said 1 located above these 
other electric conduction films by existence of an electric conduction film and un-existing. [ of these 
others ] 

[0028] Between said electric conduction films of 1 and said substrates, the laminating of other electric 
conduction films is further carried out through an interlayer insulation film, and as a level difference has 
arisen on said concavo-convex film which consists of an electric conduction film portion of said 1 
located above these other electric conduction films by existence of an electric conduction film and un- 
existing, in it, you may constitute from this mode. [ of these others ] 

[0029] Thus, if constituted, three or more level can exist in the surface of a concavo-convex film by 
other existence of an electric conduction film and un-existing. [ which are located in the surface under 
the concavo-convex film compared with there being only two level in the case of a concavo-convex film 
which makes a crevice a through tube simply punctured by flat film, for example ] It enables this to raise 
a degree of dispersion of the reflected light efficiently. In this case, you may constitute so that a level 
difference may arise using patterns, such as wiring which may carry out patterning positively so that a 
level difference fine on the whole surface of a concavo-convex film about other electric conduction 
films may arise, or is formed from other electric conduction films, as it is. 
[0030] According to the mode of 1 of a substrate for liquid crystal panels of this invention, said 
concavo-convex film is formed in the shape of irregularity by forming much micropores in a flat film 
irregularly. 

[0031] Since according to this mode a concavo-convex film can be formed if a hole is punctured by 
etching after forming a flat film, a concavo-convex film can be formed comparatively easily. Since 
puncturing of such a hole is attained at carrying out patterning of these wiring and protection-from-light 
films by photolithography and etching, and coincidence when forming wiring and a protection-from- 
light film from the same film as the concavo-convex film concerned especially, it is advantageous when 
simplifying a manufacture process. 

[0032] In addition, it is also possible by replacing with a hole and forming a detailed letter portion of a 
projection to form a concavo-convex film so that it may have not to form a concavo-convex film, i.e., a 
crevice, but heights. Also in this case, since formation to carrying out patterning of these wiring and 
protection-from-light films by photolithography and etching and coincidence is attained when forming 
wiring and a protection-from-light film from the same film as the concavo-convex film concerned, it is 
advantageous when simplifying a manufacture process. 

[0033] Said interlayer insulation film may be graduated by CMP (Chemical Mechanical Polishing) in a 
mode of 1 of a substrate for liquid crystal panels of this invention. 

[0034] According to this mode, flattening of the shape of toothing formed in a lower part from an 
interlayer insulation film is carried out, and it can form evenly a reflector formed on it. In a use as which 
high display flatness is required of a reflector of a substrate for liquid crystal panels, for example, a light 
valve for projectors etc., this mode is very effective. 

[0035] According to the mode of 1 of a substrate for liquid crystal panels of this invention, said substrate 
consists of a semiconductor substrate. According to this mode, a transistor for switching control of a 
reflector can be formed on a semiconductor substrate. 
[0036] In this mode, said substrate may be formed with single crystal silicon. 

[0037] Said substrate consists of a transparence substrate in other modes of a substrate for liquid crystal 
panels of this invention. 

[0038] According to this mode, a transistor for switching control of a reflector can be formed on a 
transparence substrate. 

[0039] In this mode, said substrate may be formed with glass. In this case, a substrate for liquid crystal 
panels can be manufactured by low cost. 

[0040] In order that a liquid crystal panel of this invention may solve the above-mentioned technical 
problem, it comes to pinch liquid crystal between a substrate for liquid crystal panels of this invention 
mentioned above, and a transparent opposite substrate. 

[0041] Since it has a substrate for liquid crystal panels of this invention mentioned above according to 
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the liquid crystal panel of this invention, if high-reflective-liquid-crystal equipment of a direct viewing 
type is constituted using the liquid crystal panel concerned, a reflector which has optimal reflection 
property can perform a bright high-definition reflective mold display on a substrate side where an angle 
of visibility is large and natural. 

[0042] Since a liquid crystal panel of this invention mentioned above is provided according to electronic 
equipment of this invention, a reflective mold display of a direct viewing type constituted using the 
liquid crystal panel concerned can perform a bright high-definition reflective mold display on a substrate 
side where an angle of visibility is large and natural. 

[0043] The scanning line and two or more data lines of plurality [ method / of a substrate for liquid 
crystal panels of this invention / manufacture / top / substrate ], It is the manufacture method of a 
substrate for liquid crystal panels of having a transistor connected to said scanning line and said data 
line, and a reflector connected to said transistor. A production process which forms a concavo-convex 
irregularity-like film in a field which is due to correspond to said reflector on said substrate, It has a 
production process which forms said reflector through an interlayer insulation film on this concavo- 
convex film. Said interlayer insulation film It is characterized by being constituted by the 2nd silicon 
oxide which was formed on the 1st silicon oxide and the 1st silicon oxide, and was formed of a 
polycondensation reaction of a silicon compound and a hydrogen peroxide, and the 3rd silicon oxide. 
[0044] According to a manufacture method of a substrate for liquid crystal panels of this invention, the 
2nd silicon oxide formation production process can form the shape of toothing to which the surface 
(namely, reflector) of a reflector formed in the upper part through an interlayer insulation film also met 
irregularity of the 2nd silicon oxide while being able to make into a gently- sloping curvilinear 
configuration irregularity formed in a fluid process before it. Consequently, a reflector which has a good 
degree of dispersion is formed. Therefore, a substrate for liquid crystal panels of this invention 
mentioned above can be manufactured with comparatively easily and sufficient repeatability. 
[0045] Such an operation and other gains of this invention are made clear from a gestalt of operation 
explained below. 
[0046] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained 
based on a drawing. 

[0047] (The 1st operation gestalt of the substrate for liquid crystal panels of the outline configuration of 
a liquid crystal panel, and this invention) The substrate for liquid crystal panels of this invention is 
explained to drawing 1 and the drawing 5 list with reference to drawing 13 and drawing 14 about the 
outline configuration of the whole liquid crystal panel constituted in preparation for the beginning, and 
the configuration of the 1st operation gestalt of the substrate for liquid crystal panels of this invention. It 
is the plan which drawing 1 is the cross section of the pixel field of the substrate for liquid crystal panels 
by the side of the reflector in the 1st operation gestalt of this invention, drawing 5 (a) is the plan of this 
pixel field, and drawing 5 (b) expands the gap section of the reflector in drawing 5 (a) here, and is 
shown. Moreover, drawing 13 is the plan of the whole liquid crystal panel, and drawing 14 is the A- A 1 
cross section. 

[0048] In the substrate for liquid crystal panels by the side of the reflector in this invention, as shown in 
drawing 1 , the semiconductor substrate is used as a substrate 1 . In addition, the material of this substrate 
1 is not limited to this operation gestalt. For example, a transparence substrate like a glass substrate may 
be used. 

[0049] The outline of the whole configuration of the reflective mold liquid crystal panel of this 
invention is first explained with reference to drawing 13 and drawing 14 here. 

[0050] As shown in drawing 13 and drawing 14 , the image display field 20 is established in the center 
section of the substrate 1 by the side of a reflector (it is the bottom at drawing 14 ), and a below- 
mentioned row scanning line and the below-mentioned train scanning line are arranged in the shape of a 
matrix in the image display field 20. Each pixel is arranged according to the intersection of a row 
scanning line and the train scanning line, a reflector 13 is formed in each pixel and the liquid crystal 
pixel drive circuit is further prepared like the after-mentioned on the substrate 1 under each reflector 13. 
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In the boundary region of the image display field 20, the input data line 22 which incorporates input data 
from the exterior through the row scanning line drive circuit 1 1 1 which supplies a row scanning signal, 
the train scanning-line drive circuit 113 which supplies a train scan signal to the train scanning line, and 
the pad field 26 on a row scanning line is arranged. While opposite arrangement is carried out at a 
substrate 1 and this, adhesion immobilization is carried out in the field in which the transparent opposite 
substrate 35 of a sealant 36 with which the common electrode 33 was formed in the inside, and which 
consists of glass, for example was pinched with the continuous line and the alternate long and short dash 
line, liquid crystal 37 is enclosed with the gap, and the liquid crystal panel 30 is constituted. In addition, 
while preventing that light carries out incidence to the row scanning line drive circuit 1 1 1, the train 
scanning-line drive circuit 113, and the input data line 22, the protection-from-light film 25 which 
specifies the rim of duct mouths of the image display field 20 is formed in the hatching field across 
which it faced by the dotted line around the image display field 20 on a substrate 1 . 
[0051] Next, the cross-section structure of the 1st operation gestalt of the substrate for liquid crystal 
panels is explained to details with reference to drawing 1 . 

[0052] In drawing 1 , a substrate 1 consists of a P-type semiconductor substrate (or N-type 
semiconductor substrate) like single crystal silicon, and the N type well field 2 (or P type well field) 
where high impurity concentration is higher than a substrate 1 is formed in the surface of a substrate 1. 
This well field 2 may be separated and formed with the well field of a portion in which the element 
which constitutes the train scanning-line drive circuit 113 shown in drawing 13 , the row scanning line 
drive circuit 111, and the circumference circuit of input data line 22 grade is formed. 
[0053] On the well field 2, the field oxide 3 for isolation (the so-called LOCOS) formed on a substrate 1 
is formed. Field oxide 3 is formed for example, of selection thermal oxidation. The gate electrode 5 
which consists of polish recon or metal silicide through the gate oxide which opening is formed in field 
oxide 3 and formed in the center of the inside of this opening of thermal oxidation of a silicon substrate 
surface is formed, source drain field 6a which consists of an impurity layer (henceforth a doping layer), 
and 6b are formed in the surface of the well field 2 of the both sides of this gate electrode 5, and the 
field-effect transistor (henceforth FET) is built. And through the 1st interlayer insulation film 7 which 
consists of a BPSG (Boron Phosphorus Silica Grass) film, it counts above the source drain fields 6a and 
6b from a substrate 1 side, and the 1st conductive layer 8a and 8b of the 1st layer is formed in it. This 1st 
conductive layer 8a and 8b is formed by making for example, an aluminum layer or 500nm of tantalum 
layers deposit in a spatter. It connects with source field (or drain field) 6a electrically through the contact 
hole formed in the 1st interlayer insulation film 7, and 1st conductive layer 8a constitutes the source 
electrode (or drain electrode) of FET. Moreover, it connects with drain field (or source field) 6b 
electrically through the contact hole formed in the 1st interlayer insulation film 7, and 1st conductive 
layer 8b constitutes the drain electrode (or source electrode) of FET. 

[0054] The 2nd interlayer insulation film 9 which consists of silicon oxide is formed above the 1st 
conductive layer 8a and 8b, and contact hole 9b is punctured by the 2nd interlayer insulation film 9. 
Furthermore, it counts in the upper part from a substrate 1 side, and the 2nd conductive layer 10a and 
10b of a two-layer eye is formed in it. This 2nd conductive layer 10a and 10b is formed by making for 
example, an aluminum layer or 500nm of tantalum layers deposit in a spatter. 1st conductive layer 8b 
and 2nd conductive layer 10b are electrically connected through contact hole 9b. In addition, the 2nd 
interlayer insulation film 9 can be formed by the spatter or the plasma-CVD method which used TEOS 
(tetraethyl orthochromatic silicate). With this operation gestalt, the 2nd interlayer insulation film 9 is 
formed by for example making 1 lOOnm of silicon oxide deposit by the plasma CVD of TEOS. 
[0055] 2nd conductive layer 10a has the function which shades so that the light which carries out 
incidence in the field corresponding to the gap section of a reflector 13 by one side may enter into the 
semiconductor layer side on a substrate 1 (well field 2) and FET may not carry out optical leak, namely, 
~ without a crevice is formed especially in this field (namely, — without a detailed hole is punctured) - 
the gap of a reflector 13 - a wrap — the plane layout is carried out like. On the other hand, in the field 
corresponding to a reflector 13 in 2nd conductive layer 10a, the crevice where the hole has been 
irregularly arranged in the shape of a kennel is formed. In addition, the diameter of this hole may have 
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desirable 0.5-10 micrometers, and you may be the size of the arbitration of this range, or some kinds of 
sizes. Moreover, the configuration of a hole is not limited to this operation gestalt. For example, a 
polygon like a positive octagon may be applied. 

[0056] In addition, since the production process which forms such a hole can perform wiring and a 
protection-from-light film to the production process and coincidence which carry out patterning by the 
photolithography and etching from the 2nd conductive layer 10a and 10b, it is advantageous on a 
manufacture process. 

[0057] Moreover, with this operation gestalt, 2nd conductive layer 10b may be connected using the 
connecting plug which consists of refractory metals, such as a tungsten, although direct continuation 
was carried out to 1st conductive layer 8b through contact hole 9b. 

[0058] Furthermore, the 1st silicon oxide 11a, the 2nd silicon oxide 1 lb, the 3rd silicon oxide 11c, and 
1 Id of silicon nitrides are formed above the 2nd conductive layer 10a and 10b. With this operation 
gestalt, it is formed from silicon oxide of 150nm of thickness by the plasma CVD of TEOS, and 1st 
silicon oxide 1 la is formed from silicon oxide of 750nm of thickness which formed 2nd silicon oxide 
1 lb by the polycondensation reaction. In addition, although the thickness of the 2nd silicon oxide is not 
limited to this operation gestalt, in order to form the suitable crevice for the field corresponding to a 
reflector 13, it is desirable [ thickness ] that it is about 100-500nm. Furthermore, 3rd silicon oxide 1 lc is 
formed like 1st silicon oxide 1 la by silicon oxide of 500nm of thickness by the plasma CVD of TEOS. 
Furthermore, 1 Id of silicon nitrides is formed in the thickness of 400nm by making SiH4 and NH3 react 
by the plasma-CVD method at the temperature of 300-450 degrees C by using nitrogen gas as a carrier. 
In addition, although the thickness of a silicon nitride is not limited to this operation gestalt, while 
forming the suitable crevice for the field corresponding to a reflector 13, in order to give sufficient 
passivation function, it is desirable [ thickness ] that it is about 300-1000nm. Thus, since the taper of the 
crevice formed in the surface of the 1st silicon oxide 11a corresponding to a reflector 13, the 2nd silicon 
oxide 1 lb, the 3rd silicon oxide 11c, and lid of silicon nitrides serves as a gently-sloping curvilinear 
configuration, the reflector 13 which has a good reflection property is formed on this. 
[0059] The 1st silicon oxide 1 la formed above the 2nd conductive layer 10a and 10b, the 2nd silicon 
oxide 1 lb, the 3rd silicon oxide 1 lc, an annealing production process, and 1 Id of silicon nitrides are 
explained below at details. 

[0060] a. **** of 1st silicon oxide 1 la - first - a tetra-ethoxy run (TEOS) and oxygen - 300-500 
degrees C - plasma chemistry vapor growth (CVD) - silicon oxide 1 lof ** 1st of 100-200nm of 
thickness a is formed by making it react by law. Highly [ insulation ], the etch rate to the aqueous 
solution of hydrogen fluoride of this silicon oxide 1 la is also slow, and it becomes a precise film from 
the film grown up from SiH4. 

[0061] b. Form 2nd silicon oxide lib 2.5xl02Pa or less preferably formation of 2nd silicon oxide 1 lb, 
next by making SiH4 and H202 react with a CVD method by using nitrogen gas as a carrier more 
preferably under reduced pressure of 0.3x102 to 2.0xl02Pa. Moreover, the maximum of the thickness of 
2nd silicon oxide 1 lb is set as the degree which a crack does not produce in this film. Specifically, the 
thickness of 2nd silicon oxide 1 lb is preferably set as 100-300nm, in order to acquire the shape of 
gently-sloping toothing. 

[0062] Since it participates in the fluidity at the time of membrane formation of this film, a membranous 
fluidity will fall if membrane formation temperature is high, and the membrane formation temperature 
of 2nd silicon oxide 1 lb spoils surface smoothness, 0-20 degrees C of temperature at the time of 
membrane formation are more preferably set as 0-10 degrees C. 

[0063] Moreover, although especially the flow rate of H202 is not restricted, it is desirable that it is 

twice [ more than ] the flow rate of SiH4, and it is desirable to be set as a membranous homogeneous list 

in the flow rate range of 100 - 1000SCCM by gas conversion from the point of a throughput. 

[0064] 2nd silicon oxide 1 lb formed at this production process is in the condition of silanol polymer, 

and its fluidity is good and it has a high self-flattening property. Moreover, since many hydroxyl groups 

(- OH) are included, 2nd silicon oxide 1 lb has hygroscopicity in a high condition. 

[0065] c. Put under existence of formation of 3rd silicon oxide 11c next SiH4 and PH3, and N20, and it 
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is at the temperature of 300-450 degrees C. By making gas react by the plasma-CVD method with the 
high frequency of 200-600kHz, PSG film (3rd silicon oxide) of 100-600nm of thickness 1 lc is formed. 
As for this 3rd silicon oxide 1 lc, it is desirable to be formed after being saved in the ambient 
atmosphere in which the hygroscopicity of said 2nd silicon oxide 1 lb is continuously formed in in 
consideration of a high thing following formation of said 2nd silicon oxide 1 lb, or 2nd silicon oxide lib 
does not contain moisture. 

[0066] Moreover, 3rd silicon oxide 1 lc needs that the desorption of gasification components, such as 
water contained in said 2nd silicon oxide 1 lb by the annealing treatment performed behind and 
hydrogen, is easy, and to be porous (porosity) in consideration of fully being carried out. For that 
purpose, temperature is desirable and it is preferably [ more ] desirable [ 3rd silicon oxide 11c] 1MHz 
or less preferably to form membranes by the 200-600kHz plasma-CVD method more preferably, and to 
include impurities, such as Lynn, 300-400 degrees C 450 degrees C or less. By containing such an 
impurity in 3rd silicon oxide 1 lc, it will be in a more nearly porous condition and 3rd silicon oxide 11c 
not only can ease the stress to a film, but can have the gettering effect over alkali ion etc. with it. The 
concentration of such an impurity is set up in consideration of points, such as the gettering effect. For 
example, when an impurity is Lynn, it is desirable to be contained at 2 - 6% of the weight of a rate. 
[0067] Moreover, in plasma CVD, the desorption of the hydrogen bond in 2nd silicon oxide 1 lb is 
promoted by using N20 as a compound containing oxygen. Consequently, gasification components, 
such as moisture contained in 2nd silicon oxide 1 lb and hydrogen, can be removed more certainly. 
[0068] In consideration of the role which adjusts the thickness of the interlayer insulation film needed, 
and the function by which the N20 plasma is desorbed from hydrogen bond, lOOnm or more of 
thickness of this 3rd silicon oxide 1 lc is more preferably set as 100-600nm. 

[0069] d. Perform annealing treatment at the temperature of 350-500 degrees C in annealing treatment, 
next nitrogen-gas-atmosphere mind. Eburnation of said 2nd silicon oxide 1 lb and the 3rd silicon oxide 
1 lc is carried out by this annealing treatment, and they have a water resisting property in a good 
insulating list by it. That is, by setting annealing temperature as 350 degrees C or more, the 
condensation polymerization reaction of the silanol in 2nd silicon oxide 1 lb is performed nearly 
completely, and the water and hydrogen which are contained in this film are fully emitted, and can form 
a precise film. Moreover, it does not have a bad influence on the aluminum film which constitutes the 
1st conductive layer 8 by setting annealing temperature as 500 degrees C or less. 

[0070] e. Form 1 Id of silicon nitrides by making SiH4 and NH3 react by the plasma-CVD method at the 
temperature of 300-450 degrees C by using formation of 1 Id of silicon nitrides, next nitrogen gas as a 
carrier. 1 Id of this silicon nitride has 300-1500nm thickness in consideration of sufficient passivation 
function. 

[0071] In addition, as a film equivalent to 2nd silicon oxide 1 lb, when for example, an SOG film is 
used, since the etch rate of an SOG film is large, side etching progresses, and there is a problem which a 
chipping and a crack tend to generate on the film above this SOG film. 

[0072] Connection between 2nd conductive layer 10a, 2nd conductive layer 10b formed in coincidence, 
and a reflector 13 is made by embedding and forming the connecting plug 12 which consists of 
refractory metals, such as a tungsten, in the contact hole by which the opening was carried out to the 1st 
silicon oxide 1 la, the 2nd silicon oxide 1 lb, and 3rd silicon oxide 11c with a CVD method etc. 
[0073] After forming a connecting plug 12, as a reflector 13, it counts from a substrate 1 side and the 3rd 
conductive layer of the 3rd layer is formed from aluminum for example, of a low-temperature spatter. 
Thereby, the reflector 13 which has 90% or more of high reflection factor can be formed. 
[0074] By the above, the reflector which has the optimal reflection property can be created with easily 
and sufficient repeatability, and the reflective mold liquid crystal panel which can perform the bright 
high-definition reflective mold display on the substrate side where an angle of visibility is large and 
natural can be offered. 

[0075] In addition, as shown in drawing 1 , the level difference has arisen in 1st conductive layer 8a and 
2nd conductive layer 10a located above 8b films by existence of the 1st conductive layer 8a and 8b and 
un-existing, and it consists of especially these operation gestalten so that a level difference may finally 
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arise also in a reflector 13 with this level difference. For this reason, compared with the case where the 
crevice is temporarily formed in flat 2nd conductive layer 10a, four level can exist in the surface of a 
reflector 13 in general. Therefore, it becomes possible to raise the degree of dispersion of the reflected 
light efficiently. Faults, such as duplex projection which may be produced when the crevice is especially 
formed in flat conductive layer 10a temporarily, are avoidable. In addition, it consists of these operation 
gestalten so that a level difference may arise using patterns, such as wiring formed from the 1st electric 
conduction films 8a and 8b, as it is, but like the below-mentioned 2nd operation gestalt, patterning may 
be positively carried out so that a fine level difference may arise over the whole surface of 2nd 
conductive layer 10a also about the 1st electric conduction films 8a and 8b, and it may have much 
minute concavo-convex sections. 

[0076] Next, arrangement of the crevice of the pixel field in the substrate for liquid crystal panels shown 
in drawing 1 and a protection-from-light layer is explained with reference to drawing 5. 
[0077] In drawing 5 (a), it is formed in the pixel field of the substrate for liquid crystal panels of the 1st 
operation gestalt so that 2nd conductive layer 10a in which the reflector 13 which has much smooth 
concavo-convex sections is formed on 2nd conductive layer 10a in which many crevices were formed, 
and the crevice is not formed may cover the gap of a reflector 13. Furthermore, contact hole 9b which 
becomes the connection of drain electrode (or source electrode) 8b and 2nd conductive layer 10b as 
mentioned above is formed in the center of each reflector 13, and the connecting plug 12 for adjoining 
this and connecting 2nd conductive layer 10b and a reflector 13 is formed. 

[0078] In the field B corresponding to a reflector 13 in 2nd conductive layer 10a, the crevice where the 
hole has been irregularly arranged in the shape of a kennel is formed, and as the light which carries out 
incidence enters into the semiconductor layer side on a substrate 1 and FET does not carry out optical 
leak, in the field corresponding to the gap section of the reflector 13 except this field B, the crevice is 
not formed, so that it may expand to drawing 5 (b) and may be shown. With this operation gestalt, the 
circle is applied to the configuration of a hole. In addition, the diameter of a hole may have desirable 
0.5-5 micrometers, and you may be the size of the arbitration of this range, or some kinds of sizes. 
Moreover, the configuration of a hole is not limited to this operation gestalt. For example, a polygon like 
a positive octagon may be applied. 

[0079] Moreover, in drawing 5 (b), although especially the distance A from the edge of a reflector 13 to 
the edge of a crevice field is not limited, in order to have a protection-from-light function, it is desirable 
[ the distance ] that it is about 3 micrometers or more. 

[0080] (The 2nd operation gestalt of the substrate for liquid crystal panels of this invention) Next, the 
2nd operation gestalt of the substrate for liquid crystal panels of this invention is explained with 
reference to drawing 2 and drawing 5 . It is the cross section of the 2nd operation gestalt of the substrate 
for liquid crystal panels by the side of the reflector of the reflective mold liquid crystal panel with which 
drawing 2 applied this invention here. In addition, in drawing 2 , the reference mark same about the 
component shown in drawing 1 and the same component is attached, and the explanation is omitted. 
[0081] As shown in drawing 2 , with the 2nd operation gestalt, direct continuation of 2nd conductive 
layer 10b and the reflector 13 is carried out through the contact hole not using the connecting plug 12 
like the 1st operation gestalt. Thereby, this operation gestalt is very effective in the point of 
simplification of a production process process. Furthermore, in addition to the 1st conductive layer 8a 
and 8b, 1st conductive layer 8c is formed with the 2nd operation gestalt. Patterning of the 1st conductive 
layer 8c is carried out so that a fine level difference may arise over the whole surface of 2nd conductive 
layer 10a, and it may have the portion by which many minute crevices were punctured. Compared with 
the case where the crevice is temporarily formed in flat 2nd conductive layer 10a by this, four level can 
exist in general over the whole surface of a reflector 13, and it becomes possible to raise the degree of 
dispersion of the reflected light efficiently. About other configurations, it is the same as that of the case 
of the 1st operation gestalt shown in drawing 1 . It is the same as that of the case of the 1st operation 
gestalt shown in drawing 5 also especially about arrangement of the crevice of the pixel field in the 2nd 
operation gestalt, and a protection-from-light layer. 

[0082] (The 3rd operation gestalt of the substrate for liquid crystal panels of this invention) Next, the 
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3rd operation gestalt of the substrate for liquid crystal panels of this invention is explained with 
reference to drawing 3 and drawing 6 . It is the cross section of the 3rd operation gestalt of the substrate 
for liquid crystal panels by the side of the reflector of the reflective mold liquid crystal panel with which 
drawing 3 applied this invention here. In addition, in drawing 3 , the reference mark same about the 
component shown in drawing 1 and the same component is attached, and the explanation is omitted. 
[0083] As shown in drawing 3 , with the 3rd operation gestalt, the reflector 13 is electrically connected 
with drain electrode (or source electrode) 8b by the connecting plug 12 not using 2nd conductive layer 
10b as junction wiring like the 1st operation gestalt. Refractory metals, such as a tungsten, are used for a 
connecting plug 12. 

[0084] As shown in drawing 6 at this time, since the crevice where the hole has been arranged 
irregularly can be crossed throughout the pixel viewing area 20 and can be formed except for the gap 
section of the perimeter of the contact hole in which the connecting plug 12 in each pixel is formed, and 
a reflector 13, it becomes possible [ forming the reflector which has the still more nearly optimal 
reflection property ] the shape of a kennel of 2nd conductive layer 10a. 

[0085] Moreover, with the 3rd operation gestalt, as shown in drawing 3 , flattening processing is 
performed to the interlayer insulation film 9. Thus, if flattening processing is performed, since the 
surface of a reflector 13 will be made in the shape of irregularity by the crevice by the level difference 
and irregularity in a substrate of 2nd conductive layer 10a formed in 2nd conductive layer 10a **, the 
whole surface of a reflector 13 can be made into the shape of uniform irregularity. About other 
configurations, it is the same as that of the case of the 1st operation gestalt shown in drawing 1 . 
[0086] (The 4th operation gestalt of the substrate for liquid crystal panels of this invention) Next, the 4th 
operation gestalt of the substrate for liquid crystal panels of this invention is explained with reference to 
drawing 4 and drawing 5 . It is the cross section of the 4th operation gestalt of the substrate for liquid 
crystal panels by the side of the reflector of the reflective mold liquid crystal panel with which drawing 
4 applied this invention here. In addition, in drawing 4 , the reference mark same about the component 
shown in drawing 1 and the same component is attached, and the explanation is omitted. 
[0087] As shown in drawing 4 , with the 4th operation gestalt, it differs from the case of the 1st 
operation gestalt. Upwards, a single crystal, polycrystal, or an amorphous silicon film (cambium of 
source drain field 6a f and 6b') is formed, substrate V -- from a quartz or the glass substrate of non- 
alkalinity — becoming — this substrate T — On this silicon film, the gate insulator layer which consists of 
an insulator layer which consists of the two-layer structure of the silicon oxide film which oxidized 
thermally, for example and was formed, and the silicon nitride deposited with the CVD method is 
formed. Moreover, an N type impurity (or P type impurity) is doped by this silicon film, source drain 
field 6a f of TFT and 6b' are formed in it, and the gate electrode 5 of TFT is formed of polish recon or 
metal silicide on the gate insulator layer. About other configurations, it is the same as that of the case of 
the 1st operation gestalt. Especially on the gate electrode 5 Like the case of the 1st operation gestalt, the 
1st interlayer insulation film 7, the 1st conductive layer 8a and 8b, Laminating formation of the 2nd 
interlayer insulation film 9, the 2nd conductive layer 10a and 10b, the 1st silicon oxide the 11a, the 2nd 
silicon oxide 1 lb, the 3rd silicon oxide 1 lc, 1 Id of silicon nitrides, and the reflector 13 is carried out in 
this order. Moreover, it is the same as that of the case of the 1st operation gestalt shown in drawing 5 
also about arrangement of the crevice of the pixel field in the 4th operation gestalt, and a protection- 
from-light layer. 

[0088] In addition, although the gate electrode 5 is the top gate type located more nearly up than a 
channel in drawing 4 , a gate electrode may be formed first and you may make it the bottom gate type 
which minded the gate insulator layer upwards and arranges a channel and a **** silicon film. 
[0089] Moreover, it sets in the 1st to 4th [ which was explained above ] operation gestalt. Although 2nd 
conductive layer 10a was formed in the shape of irregularity puncturing a hole to 2nd conductive layer 
10a, i.e., by forming a crevice, (refer to drawing 4 from drawing 1 ) By [ which form heights in the 2nd 
conductive layer ] forming a twist or the 2nd conductive layer in the shape of [ of detailed a large 
number ] a projection especially, 2nd conductive layer 10a may be formed in the shape of irregularity . 
Also in this case, it is possible to form the 2nd conductive layer in the production process which forms 
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2nd conductive layer 10b, and coincidence in the shape of irregularity by the photolithography and 
etching. 

[0090] (The pixel of the liquid crystal panel of this invention, and explanation of the drive circuit) Next, 
an example of the drive circuit established in each pixel constituted so that it might be driven for every 
pixel, using the constituted reflector as a pixel electrode is explained with reference to drawing 7 and 
drawing 8 like each operation gestalt mentioned above. It is a circuit diagram when drawing 7 is the 
block diagram showing examples, such as a pixel of the liquid crystal panel of this invention, and its 
drive circuit, and drawing 8 constitutes the drive circuit of drawing 7 from a CMOS transistor here. 
[0091] In drawing 7 , in an image display field, row scanning line 1 10-n (natural number n indicates the 
line of a row scanning line to be), and train scanning-line 1 12-m (natural number m indicates the train of 
the train scanning line to be) are arranged in the shape of a matrix, and the drive circuit of each pixel is 
arranged at the crossing of the mutual scanning line. Moreover, in an image display field, string data line 
1 15-d (natural number d indicates the train of a string data line to be) which branched from the input 
data line 114 along with train scanning-line 1 12-m is also arranged. The row scanning line drive circuit 
1 1 1 is arranged in the boundary region by the side of the line of an image display field, and the train 
scanning-line drive circuit 1 13 is arranged in the boundary region by the side of the train of an image 
display field. 

[0092] The row scanning line drive circuit 1 1 1 is controlled by the control signal 120 for row scanning 
line drive circuits, and a selection signal is outputted to selected row scanning line 1 10-n. The row 
scanning line which is not chosen is set as non-choosing potential. Similarly, the train scanning-line 
drive circuit 1 13 is controlled by the control signal 121 for train scanning-line drive circuits, a selection 
signal is outputted to selected train scanning-line 1 12-m, and the non-choosing train scanning line is set 
as non-choosing potential. It is decided by the control signal 120,121 whether to choose which row 
scanning line and which the train scanning line. That is, a control signal 120,121 is an address signal 
which specifies a selection pixel. 

[0093] The switching control circuit 109 arranged near the crossing of selected row scanning line 1 10-n 
and selected train scanning-line 1 12-m will output an off signal, if an ON signal is outputted in response 
to the selection signal of both the scanning lines and at least one side of row scanning line 1 10-n and 
train scanning-line 1 12-m is un-choosing. That is, an ON signal is outputted only from the switching 
control circuit 109 of the pixel located in the crossing of the selected row scanning line and the train 
scanning line, and an off signal is outputted from other switching control circuits 109. The liquid crystal 
pixel drive circuit 101 is controlled by this operation gestalt with ON of this switching control circuit 
109, and an off signal. 

[0094] Next, the configuration and actuation of the liquid crystal pixel drive circuit 101 are explained 
with reference to drawing 7 . 

[0095] As shown in drawing 7 , the liquid crystal pixel drive circuit 101 is equipped with a switching 
circuit 102, a memory circuit 103, and the liquid crystal pixel driver 104, and is constituted. 
[0096] A switching circuit 102 will be in switch-on with the ON signal of the switching control circuit 
109, and will be in non-switch-on with an off signal. When it comes to switch-on, a switching circuit 
102 writes the data signal of string data line 1 15-d connected there in a memory circuit 103 through a 
switching circuit 102. On the other hand, a switching circuit 102 holds the data signal which would be in 
non-switch-on with the off signal of the switching control circuit 109, and was written in the memory 
circuit 103. 

[0097] The data signal held at the memory circuit 103 is supplied to the liquid crystal pixel driver 104 
arranged for every pixel. The liquid crystal pixel driver 104 supplies either the 1st voltage 1 16 supplied 
to the 1st voltage signal line 1 18, or the 2nd voltage 117 supplied to the 2nd voltage signal line 1 19 to 
the reflector 13 of the liquid crystal pixel 105 according to the level of the supplied data signal. The 1st 
voltage 1 16 is voltage which makes the liquid crystal pixel 105 a black display condition when a liquid 
crystal panel is the Nor Marie White display, and, on the other hand, the 2nd voltage 1 17 is voltage 
which makes the liquid crystal pixel 105 a white display condition. 

[0098] When the data signal held at the memory circuit 103 is H level, in the liquid crystal pixel driver 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 



Page 12 of 16 



104, the gate connected to the 1st voltage signal line 118 which indicates the liquid crystal by black in 
the Nor Marie White display will be in switch-on, and the liquid crystal pixel 105 will be in a black 
display condition according to the potential difference with the reference voltage 122 which the 1st 
voltage 1 16 is supplied to the reflector 13 in each pixel, and is supplied to a counterelectrode 108. 
Similarly, when the held data signal is L level, the gate connected to the 2nd voltage signal line 1 19 in 
the liquid crystal pixel driver 104 will be in switch-on, the 2nd voltage 1 17 is supplied to a reflector 13, 
and the liquid crystal pixel 105 will be in a white display condition. 

[0099] By the above configuration, since supply voltage, the 1st voltage 1 16, the 2nd voltage 1 17, and 
reference voltage 122 can be driven with a logic voltage degree, and a display condition can be held by 
the data-hold function of a memory circuit 103 when rewriting of a screen display is unnecessary, 
current hardly flows. 

[0100] In addition, the reflector 13 which either the 1st voltage 1 16 outputted from the liquid crystal 
pixel driver 104 according to the data signal with which the liquid crystal pixel 105 was held, or the 2nd 
voltage 1 17 is chosen, and is supplied is formed for every pixel. The potential difference of two 
electrodes is impressed to the liquid crystal layer 107 which intervenes between this reflector 13 and 
counterelectrode 108, and it will be in a black display condition (it is also called an ON display 
condition) and a white display condition (it is also called an off display condition) according to 
orientation change of the liquid crystal molecule according to this potential difference. A liquid crystal 
panel encloses and pinches liquid crystal 37 between the substrates 1, such as a semiconductor substrate, 
and the substrates 35, such as glass, as mentioned above (refer to drawing 14 ). On a substrate 1, a 
reflector 13 is arranged in the shape of a matrix. Under the reflector 13 The liquid crystal pixel drive 
circuit 101, row scanning line 1 10-n, Train scanning-line 1 12-m, string data line 1 15-d, the row 
scanning line drive circuit 1 1 1, the train scanning-line drive circuit 113, etc. are formed, and it is 
constituted (refer to drawing 13 ). Each pixel impresses voltage for every pixel between a reflector 13 
and a counterelectrode 33, carries out voltage supply and changes the orientation of a liquid crystal 
molecule to the liquid crystal layer 37 for every pixel which intervenes between them for every pixel. 
[0101] Next, an example of concrete circuitry, such as a liquid crystal pixel drive circuit constituted as 
mentioned above, is explained. 

[0102] As shown in drawing 8 , in this operation gestalt, the NOR-gate circuit 109-1 of a CMOS 
transistor configuration and the logical circuit of the inverter 109-2 of a CMOS transistor configuration 
can constitute the switching control circuit 109. The NOR-gate circuit 109-1 outputs the ON signal of 
positive logic, when the selection signal of negative logic is inputted also as two inputs, and it outputs 
the ON signal of negative logic with an inverter 109-2. Moreover, the transmission gate 102-1 of a 
CMOS transistor configuration can constitute a switching circuit 102. It flows through a transmission 
gate 102-1 based on the ON signal of the switching control circuit 109, it connects the string data line 
115 and a memory circuit 103, and is un-flowing based on an off signal. A memory circuit 103 can be 
considered as the configuration which made feedback connection of the clocked inverter 103-1 of a 
CMOS transistor configuration, and the inverter 103-2 of a CMOS transistor configuration. It is 
incorporated by the memory circuit 103 from a switching circuit 102 with the ON signal of the 
switching control circuit 109, and is reversed with an inverter 103-2, and a data signal returns an output 
with the clocked inverter 103-1 which operates with the off signal of the switching control circuit 109, 
and holds a data signal. The transmission gate 104-1 of two CMOS transistor configurations and 104-2 
can constitute the liquid crystal pixel driver 104. When the data signal held at the memory circuit 103 is 
H level, in the liquid crystal pixel driver 104, the transmission gate 104-1 connected to the 1st voltage 
signal line 118 which indicates the liquid crystal by black in the Nor Marie White display will be in 
switch-on, and the liquid crystal pixel 105 will be in a black display condition according to the potential 
difference with the reference voltage 122 which the 1st voltage 1 16 is supplied to a reflector 13, and is 
supplied to a counterelectrode 108. Similarly, when the held data signal is L level, the transmission gate 
104-2 connected to the 2nd voltage signal line 119 will be in switch-on, the 2nd voltage 1 17 is supplied 
to a reflector 13, and the liquid crystal pixel 105 will be in a white display condition. 
[0103] Next, other examples of the drive circuit established in each pixel constituted so that it might be 
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driven for every pixel, using the constituted reflector as a pixel electrode are explained with reference to 
drawing 12 from drawing 9 like each operation gestalt mentioned above. It is the plan which expands the 
portion which drawing 9 is the circuit diagram showing other examples, such as a pixel of the liquid 
crystal panel of this invention, and its drive circuit, and drawing 10 is the circuit diagram showing the 
details configuration of one liquid crystal pixel drive circuit among these, and drawing 1 1 is the plan 
showing the layout pattern, and starts among these in one liquid crystal pixel drive circuit as for drawin g 
12 here, and is shown. In addition, by drawing 12 , the same reference mark is given to the component 
shown in drawing 7 and drawing 8 , and the same component from drawing 9 , and the explanation is 
omitted suitably. 

[0104] drawing 9 -- being shown -- a drive - a circuit -- a configuration - an example -- especially -- an 
electrochromatic display - a panel - suitable - **** - a piece - switching control - a circuit - 109 - ' 
-****_. order - R - G - B R - G - B - ** - a line writing direction - arranging - having had - 
six a piece - liquid crystal - a pixel - a drive -- a circuit -- 101 ' connecting - having --****. 
and - these - six ~ a piece -- liquid crystal a pixel - a drive - a circuit ~ 101 — 1 --**** - 

respectively - being separate -- input data - a line -- 114 ' - minding -- a serial parallel - 

conversion - carrying out -- having had six -- a ** - a picture signal (it is R, G, B, R, G, and for B to 
order) -- being the same - switching control -- a circuit -- 109 -- 1 ~ depending -- control -- The color 
filter of each color (R, G, or B) is formed in the opposite location on a substrate 1 or a substrate 2, and 
the color specification according to the color picture signal in each pixel becomes possible by six liquid 
crystal pixel drive circuits at the reflector 13 connected to each liquid crystal pixel drive circuit 101\ 
[0105] In this example of a configuration, in addition, switching control circuit 109' It consists of a 
NOR-gate circuit of a CMOS transistor configuration, and an inverter of a CMOS transistor 
configuration the same with having been shown in drawing 8 . While supplying clock signal CK to six 
clock input terminals of liquid crystal pixel drive circuit 101' through the clock signal line 125 It is 
constituted so that a reversal clock signal / CK may be supplied to six reversal clock input terminals of 
liquid crystal pixel drive circuit 10T through the reversal clock signal line 126. 

[0106] Moreover, one liquid crystal pixel drive circuit 101' among the circuits shown in drawing 9 Are 
as having been shown in mark drawing of drawing 10 (a), and the concrete circuitry corresponding to 
this The same with having been shown in drawing 8 , as shown in drawing 10 (b) For example, the 
transmission gate of a CMOS transistor configuration, It consists of the clocked inverter and inverter of 
a CMOS transistor configuration. It is constituted so that the 1st voltage 1 16 or 2nd voltage 117 may be 
impressed to a reflector 13 according to the data (DATA) supplied and held from input data line 1 14' to 
the timing of clock signal CK. 

[0107] Therefore, about actuation of the drive circuit shown in drawing 9 , it is the same as that of the 
case where two or more reflectors 13 are shown in drawing 7 and drawing 8 except for the point driven 
to coincidence. 

[0108] Here, the portion which shows an example of the concrete plane layout pattern of the drive 
circuit shown in drawing 9 to drawing 1 1 , among these starts one liquid crystal pixel drive circuit 101' 
is expanded to drawing 12 , and is shown. 

[0109] As shown in drawing 1 1 and drawing 12 , the various wiring connected to liquid crystal pixel 
drive circuit 10V and this under each pixel electrode 13 is arranged. Especially, in drawing 12 , input 
data line 114' and most in the row scanning line 1 10, the train scanning line 112, the clock signal line 
125, the reversal clock signal line 126, touch-down Rhine (GND), predetermined power supply Rhine 
(Vcc), the 1st voltage signal line 118, and various wiring of the 2nd voltage signal-line 119 grade are 
formed from the 1st conductive layer (layer currently formed in the field shown by shading hatching 
among drawing). Moreover, in the portion which these wiring needs to intersect, the junction wiring 
section is mainly formed from the same conductive polish recon film (film currently formed in the field 
shown by non-hatching among drawing) as a gate electrode. In addition, the contact hole which carries 
out electrical installation of between a different conductive layer or a semiconductor layer among 
drawing is shown by the black rectangular head, respectively, and a connecting plug may be arranged 
and it does not need to be arranged in each contact hole. Moreover, in each transistor, opposite 
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arrangement of the gate electrode which becomes P type or an N-type semiconductor film (film 
currently formed in the field shown with the slash among drawing) from a conductive polish recon film 
is carried out through the non-illustrated insulator layer. Furthermore, the 1st conductive layer (a drain 
or source electrode) and a reflector 13 are mostly connected in the center by 2nd conductive layer 10b 
and the connecting plug 12 the same with having been shown [ of the reflector 13 ] in drawing 5 . 
[01 10] So that drawing 1 1 and drawing 12 may show 2nd conductive layer 10b It becomes possible, 
since it is sufficient if it sees superficially and is formed in few fields to extend and form the 2nd 
conductive layer in the field of most on a substrate. By forming 2nd conductive layer 10a (referring to 
drawing 6 from drawing 1 ) which is not illustrated in the shape of irregularity, the good reflection 
property can be given to the reflector 13 in the field of most on a substrate at drawing 1 1 and drawing 
12 . Furthermore, since various wiring is formed using the 1st conductive layer, a level difference can be 
given to the surface of a reflector 13 through 2nd conductive layer 10a using existence of 1st conductive 
layer 8a and un-existing as mentioned above, and it becomes possible to raise the reflection property 
further. In addition, in drawing 12 , the uniformly fine level difference can be given to (refer to drawing 
2 ) and 2nd conductive layer 10a by carrying out patterning of the 1st conductive layer 8c positively like 
the 2nd operation gestalt mentioned above using the plane region (namely, field in which wiring is not 
formed) in which 1st conductive layer 8a is not formed. 

[0111] (Explanation of the structure of the liquid crystal panel of this invention) Next, the structure of 
the whole liquid crystal panel constituted by having the substrate for liquid crystal panels of each 
operation gestalt mentioned above is again explained more to details with reference to drawing 13 and 
drawing 14 . Drawing 13 is the plan of the whole liquid crystal panel here, and drawing 14 is the A- A 1 
cross section. 

[0112] As shown in drawing 13 , in the liquid crystal panel 30, the row scanning line drive circuit 111, 
the train scanning-line drive circuit 113, and the input data line 22 are formed in the rim-of-duct-mouths 
field first covered by the protection-from-light film 25 as a circuit which drives a pixel as mentioned 
above, and all over the image display field 20 (under a reflector 13), the switching control circuit 109, 
the switching circuit 102, the memory circuit 103, and the liquid crystal pixel driver 104 are further 
formed like the above-mentioned. The protection-from-light film 25 consists of the 3rd conductive layer 
formed at the same production process as the reflector 13 shown in drawing 1 , and it is constituted so 
that predetermined potentials, such as LC common electrode potential, may be impressed. In addition, 
the pad or terminal used in order to supply supply voltage is formed in the pad field 26. 
[01 13] As shown in drawing 14 , the substrate 32 which becomes the rear face from glass or a ceramic 
has pasted the substrate 1 with adhesives. With this, the glass substrate 35 by the side of the incidence 
which has the counterelectrode 33 which is from the transparence electric conduction film (ITO) with 
which LC common electrode potential is impressed on the surface side of a substrate 1 sets a suitable 
gap, and is arranged. In the gap which pasted up the perimeter by the sealant 36 formed in the sealant 
formation field 36 of drawing 6 It fills up with SH (Super Homeotropic) mold liquid crystal with which 
perpendicular orientation of the liquid crystal molecule was mostly carried out as liquid crystal 37 in the 
state of well-known TN (Twisted Nematic) mold liquid crystal or no voltage impressing, and is 
constituted as a liquid crystal panel 30. In addition, in order to input a signal from the exterior, the 
location in which a sealant 36 is formed is set up so that the pad field 26 may come to the outside of a 
sealant 36. 

[01 14] The protection-from-light film 25 on a circumference circuit is constituted so that liquid crystal 
37 may be intervened and it may counter with a counterelectrode 33. And if LC common electrode 
potential is impressed to the protection-from-light film 25, since LC common electrode potential will be 
impressed to a counterelectrode 33, direct current voltage is no longer impressed to the liquid crystal 
portion which intervenes between them. Therefore, whenever it is a TN liquid crystal, about 90 degrees 
of liquid crystal molecules will serve as as [ distorted ], and if it is an SH liquid crystal, a liquid crystal 
molecule will be maintained at the condition that perpendicular orientation was always carried out. That 
is, in the field which counters the protection-from-light film 25, liquid crystal 37 is not turned on and off 
by potential fluctuation of the protection-from-light film 25, or a white omission is not carried out. The 
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protection-from-light film which generally consists of the 1st, 2nd, or 3rd conductive layer which is 
arranged in the field surrounded by the sealant 37, and counters liquid crystal 37 more About (namely, 
one which is formed not in the object for wiring but in protection from light of conductive layers) It 
responds according to reversal drive methods, such as 1H (1 horizontal-scanning period) reversal and IS 
(1 vertical-scanning period) reversal, etc. the exception in NOMA reeve rack mode or no MARI White 
mode. For example, by making it counterelectrode 33 grade, this potential or predetermined power 
supply potential, and this potential It is desirable to fix liquid crystal 37 portion which counters to black 
or white regularly, and it is desirable to make it not degrade liquid crystal 37 by impression of a direct 
current in coincidence so that liquid crystal 37 may not carry out a white omission but may become high 
contrast. 

[0115] Since the substrate 32 with which the substrate 1 which consists of a semiconductor substrate 
especially in this operation gestalt becomes that rear face from glass or a ceramic is joined by adhesives, 
that reinforcement is raised remarkably. Consequently, since a substrate 32 is joined to a substrate 1, 
when it is made to perform lamination with an opposite substrate (glass substrate 35), there is an 
advantage that the gap of a liquid crystal layer becomes homogeneity over the whole panel. 
[0116] On the substrate 1 of the liquid crystal panel 30 in each operation gestalt explained with 
reference to drawing 14 from drawing 1 above, further The precharge circuit which writes in the 
precharge signal of predetermined potential to the timing which precedes a picture signal with a picture 
signal about each data line for the sampling circuit sampled to predetermined timing, and the write-in 
unloading to the data line of a picture signal, Various circuits, such as an inspection circuit for 
inspecting the quality of the liquid crystal equipment concerned at the manufacture middle or the time of 
shipment, a defect, etc., may be additionally prepared according to the method which drives a pixel. 
[0117] In each operation gestalt explained with reference to drawing 14 from drawing 1 above, a 
polarization film, a phase contrast film, a polarizing plate, etc. are arranged in a predetermined direction 
on the outside of the opposite substrate 35 according to the exception of modes of operation, such as for 
example, TN (Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed 
Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode. Moreover, the color 
filter of RGB may be formed in the predetermined field which counters a reflector 13 on the opposite 
substrate 35 with the protective coat. Or it is also possible to form a color filter layer by a color resist 
etc. on the reflector 13 corresponding to RGB on a substrate 1 . If it does in this way, the liquid crystal 
panel of each operation gestalt is applicable to electrochromatic display equipments, such as 
electrochromatic display television of a direct viewing type or a reflective mold. Furthermore, the die 
clo IKKU filter which makes a RGB color using interference of light by depositing the interference layer 
to which the refractive index of many layers is different on the opposite substrate 35 may be formed. 
According to this opposite substrate with a die clo IKKU filter, brighter electrochromatic display 
equipment is realizable. 

[0118] (Explanation of the electronic equipment using the liquid crystal panel of this invention) Next, 
the example of electronic equipment using the reflective mold liquid crystal panel of this invention as a 
display is explained. 

[0119] Drawing 15 (A) is the perspective diagram showing a cellular phone. In the cellular phone 1000, 
the liquid crystal display section 1001 which used the reflective mold liquid crystal panel of this 
invention possesses. 

[0120] Drawing 15 (B) is the perspective diagram showing wrist watch mold electronic equipment. For 
the clock 1 100, the liquid crystal display section 1101 which used the reflective mold liquid crystal 
panel of this invention possesses. Since this liquid crystal panel has a high definition pixel compared 
with the conventional clock display, it can also make television image display possible and can realize 
wrist watch mold television. 

[0121] Drawing 15 (C) is the perspective diagram showing pocket mold information processors, such as 
a word processor and a personal computer. In the information processor 1200, the input sections 1202, 
such as a keyboard, the liquid crystal display section 1206 which used the reflective mold liquid crystal 
panel of this invention, and the main part 1204 of an information processor possess. 
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[0122] Since each electronic equipment is electronic equipment driven by the cell, a battery life can be 
prolonged if a reflective mold liquid crystal panel without a light source lamp is used. Moreover, like 
this invention, since a circumference circuit can be built in a panel substrate, components mark become 
fewer sharply and are made more lightweight-izing and a miniaturization. 
[0123] The liquid crystal panel which used the substrate for liquid crystal panels of the 1st to 4th 
operation gestalt also for electronic equipment, such as ****** equipped with the video tape recorder of 
a liquid crystal television, a viewfinder mold, or a monitor direct viewing type, the car navigation 
equipment, the electronic notebook, the calculator, the word processor, the engineering workstation 
(EWS), the TV phone, POS terminal, and touch panel other than the electronic equipment shown in 
drawing 15 above, is applicable. 

[0124] In addition, this invention is not restricted to the operation gestalt explained above, and in the 
range which does not change the summary of this invention, an operation gestalt can be changed 
suitably and it can carry it out. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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50 A»ftlft»KS:*fiK-*-6cttf-tf#5i:i:tlc, ^(D_h 
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x\zmmmmm&ftisxm&£tizRttnm<Dmffi cap 
m&G-t z>ELMwm*j&m~z> c t a*x# s 0 

[0 0 0 9] ^SSM^JKfi^^^StR^-offieitciJ: 
<BP*>R#tfl6) t>, DDdMftlcS/iK&Jx 

[0010] &mw<Dm&'<*/i'm&m<n-<Dmmizj: 
tttf , WES* kd->])=i is&Mtmn. mm* 50-50 

[0011] ciiia^ SHffiJg:JKto_b^^$nfc 

K^mm n *! e> a* * oa dhKm&mtfz-t 5:^^, 

[0012] ^M^JSfi^^/wfflSK^-o^tcJ: 
*xtt, ftftfEJS 30i/yn ^iMbKfi#7Ltt"C*) -5 r £ a* 

[00 13] ^co^lditt^ ^ictT^n^T— — >^ 

MUox haieis 2 ^ > y a ^awbffl! * i^t^tis 

[0 0 14] *«W<^)»fi/^/^S«^-olB«jc:j: 
Toxm (a) - (d) fc^tf«i&/**/W8X«<&»l* 

xiiwv^yMfeMt^m (b) >-y=i 

Wfr&fe t ttlfcfb** t «rfls*«i**8fel5: J: o X»S 
**TJB2<o^y =y»«&Mt6lS, (c) 3 
5 0-5 0 0 < C^lKt7^-/V»lSrfT5m *5«fc 

1 1> 1 S^ft^tSMiSfelcj;otSJ6S 

[00 15] Z<Dmm\Z£titf s A»fc««tt«r*P*--5 
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[0 0 16] **Mwffi*/^/i/ffl3l«(^— colB«H2:J: 

tttf, Miaxa (d) 0^1^ ->y ayft^ siR*3 

<fctf£**^iHb^»<o4>ft< fcfc l*i x *3J:^tt» 

(e) , Sr^tfo 

[0017] z.<Dmm^£ti&, tefdbfrtm&Km£ 

[0 0 18] (Z)ffi#{c:«t 

tttf, ifriex^ (b) ffflv^ns^yayft^wi 

^7 >7>, ^iXV^, SiH2C12, S i F4. C H3 

s i H3/^^ti>>7Wb^ h y tr/w 

>^>\ T" Wj^O^Bft^^b-S** 
[0 0 19] r^iitlt fl&lBXg (b) f*. ffifEv' 

20 y=y^W5iiv/7^*tifcot, 0-2 or 

[0 0 2 0] C^JtrCte, llMBXg (b) «\ SffBi/ 

y ^M^ti^y^tfeot, 100-1 
tixh&\<\ 

[0021] *igi^M^^/^ss^-(Diiia 

tttf. ffifEXS (a) fct, 3 0 0-5 0 0tOlS^ 

30 »£i-6 0 

[0 0 2 2] ^l^WlSfi/^/i'fllSfiw-oHSIct 
fttf, MflEXg (a) x^v>?>tt-5^y a^fr&fcfiW 
«'>7^ftT*fc§C^SI^ Ll\ 

[0 0 2 3] ^W^ffifi/^^ffiStRo-coffiaicj: 

htf, mfcM&mkm-mt>>bj&f$$tix&vffim.m& 
^mm^^h^xmm^Mmm^mm^myt^^m 

[0024] c<o««»cj:jxtf, w&mnm7L&A\m 

X\ : W h7>^^^t5¥5*ll:A^ 
AyX*5ty-^*giffcjB^i-*ffiS:imje-C#-5o -^bX, 
OflfiilillMt ©B*tB-||d^»rtt5 C i: lr J; 

^^*J«{bSria5^i:^^rffit*5o ffi> BflflBI«, iS 
50 ffi^Mi£bS:f+^i-6^v>5S*»«l«i«l«»Sn-5^ 
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[0 0 2 5] ^IBM^ftS^^^fflSIR^-^lBa^J; 

[0026] z<Dmm^xtt^ w&m&. mz-ft. a 

frbM&zti&o hp^>. w&mkgmknmjj&m-m 
frhMfSL-rz^k^z*). mmmm^&rtzmm&te* 

[0 0 2 7] *^IM^^/^/^SS<D-^)ffi«tcj; 

[0 0 2 8] Ctf>ffi«T?tt, SfTlB-0)a»«B[fcffir1EXIE 
[0 0 2 9] C(73J:5tw*fiB:i-ixrf. «Hitff«l:¥fi 

[0 0 3 0] #»K*)«i&/**/WflSfi<z>-- cDffi^^J: 
[0 0 3 1] r^ffi«l-i;ixtf. ^ 

KJ: <9 ra«Ftcir Wet 5 *7LS:H7L 

[0 0 3 2] «L ?H^^T»3W458fi««5>S:**i- 
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afflS:»o j: 5 \zwam*matr& - <^ few?**,, 
mmi$tfmkftz><nx\ mmy*izx&ffimti-z>± 

[0 0 3 3] ^JSWcOftft/^/VfflXtRiO-Offta-e 
tes iiftfBJIIKII&&IKtt:, CMP (Chemical Mechanical 
10 Polishing) lwJ:9¥»ffc£ftTl^-Cfcfil\,' 

[0034] zntemzzti^ mmmmmxvTJjx 

ZfcMmm$:¥-mzMf£1rZ>zk&XZZ 0 
[0 0 3 5] *|gW^«Kft^/vfflS«o-^ffi«^ J: 

[0036] ^is-cii, swaaaKtt. susi^y = 

[0 0 3 7] *^B^^^/N 0 ^/l-ffi^O{t&^^X 

[0 0 3 8] C<0««fc:J:*U£, 58W£«-hl;:R*t«« 

[0 0 3 9] r<Dffi«-Cfcj\ «rlBStEtt, tf^xxtefit 
S*vCV*"Ct>J:t\ tt*'**/WB£««:fi=i 

30 [00 4 0] *5IM^?S*/^^«±|BSlJBS:«¥«fci-5 
[004 1] **W<o«[*^A^ij:j:ixtf, Ji^Lfc* 

[0 0 4 2] *|^wl^«SlcJ:ixH _k}£ Lfc^ 

m\<^xffif&£ntcm.&m<Dfcttmm^mz£V) s umn 

[0 0 4 3] **W<^«fiy^yUfflSS^Kig*jfe« x 

mte±\m»<Dit&mRifimfr<DT-*mk. 
&Arfmm7*—*mz.igffi t £titc b7>is** k* mm 

^mmm^mm^mxhox, mmmm±^n^>mm 

so mw&m±\zmmmmm*fr ltmisr 
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Mnmzrtf&i-zjLmt&m^mmmm&mmte. mi 

xtef&i$titcm2(ni/v^>'mikm. &£x*mz<D^v 
[0044] *&w<Dm&s<*/\sm&te(nmmjjmz. x 

[0 0 4 5] *$£W<DZ(D X o ftf^J^ Wt^Wtteft 
[0 0 4 6] 

[0047] m^<^(Dmmm^t^m^m^< 
^^mmm^mimmmm) mmz, ^m^m^^ 
^mm^m^xm^ti^m^^^^mmm^ 
t, ^mm<om^^^m^U(omi^mwmnmmz 
ov>x, mij&xfms&m^mi z&ttmi A*^mi, 
xwtw-tZo iin ^m^mi^mmm^ 

mXhV. IH5 (a) te. COilj^«c^¥Dial§l^fc 

tK B5 (b) te, (g| 5 (a) lc*sit£KI*mi<z>mBR 
[0 0 4 8] **M(C*5W5R»«ffifli^»a^^ffl 

[0 04 9] ICT^f, **MOR|*S!f*4/^yKO 

[0 0 5 0] mi 3M11 4 J: 5 (C s M£f 

SffiflJ (il 4 T'Tffl) oa£tEl©+*«lwttlif|ft.*« 
2 0 dSRJt 2 0 ULf±«3£0)fTj£ 

ftmmazRMmm 1 3 hti, &iz&R!ttnm i 
3 Tiz&tthmm i ±tw«a5£ro «t 5 \zm*mmwBms 

ff*3t»^fT*iE«»fttt*-t-StT3feaE«IBBifcIilK 

ill, w*am^M*3Sfs*t^rsw*aE3»j«i«i 
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Ml 1 3R(/^y KfB«2 6 ZfrlsX^UfrbXtlT* 

—#*&vjMfXtiy ! —#m2 2&&w£tix\<^z> 0 m 
fait, zti\zMfaRm£tizkmzftm\z&mws3 
3 ztitc&i 7L yxfabte&mw teztft 3 

AS;h/C«ili'<*/i/3 0^«j*$ntV>6 o ft**, Ste 

^^^>^«ttclctt, ff ^3£»liEgjlII3& 1 ll^l* 
10 &ffimSh\B\&l l 3^t>*A^-^-^^2 2t-3fe^AW"T 

[0051] m&^/^mmm<r>m i mmmrn^ 
mmmmiz<>\,^xmi &&m^xmm\mw-rz>o 
[oo52] mi \cts^x. mm i 

«^tl/^ 0 CO^rc/V^l§Sc2(i N (2) 1 3 (C^Ufc 

20 n£SM»bniK 1 1 3 ^ft^mmmmte hk a 

[0 0 5 3] 2 _L **l±^*fiKSix 

s) 3^fiRSttTv^5o 7^-/wKIMkBl3rt«*.tf 

m*&2<Dmffi\atti&mm (s*t\ K-t^v^/i^ 

5) ^f>4Sy-^' Kl^-f >^M«c6 a, 6b« 
S*U lfMh7>^^ (£*T> FET^^) ^ 

t>*6 b (D±^\zn, P S G (Boron Phosphorus 

Silica Grass) RfttfettSft 1 JBmfftWR7 Sr^ L 
X, ^ffi 1 T 1 S B 1 8 a , 8 b 

&Mtft£tix\,*z> 0 zcomimmm8 a , 8bn, «t 

40 0 0 nmi|S^^tlIJ:^)M^So SB 1 #®Jf 
Salt Sli«l7|:M$tl/cny^^ h*- 

StWtdSjgE$tt> FET^y-xm (ifcttK^y 

«w sr»*i-s 0 is i s b (2, mig^ 

*6«JR7l^fiKStLfc=i^^^ h*-/v^UKK 
[00 5 4] gl 8 a , 8 b <D±Jj\ZK s 

50 y a ^mmfr btehmzm mmmm 9 *s ^ $ ^ 
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SOS2SlilOa, 1 0 b&Mj&£tlX\,^Z> 0 C <D 
»2ilil0a, 1 0 bte, WOLteTtvx ~->i>Jlfc 
Z>\,^n?>'?/\'m£X'*v*feX5 0 0 nm^£*K£-fr6 
Zt\^£Vmf&£tiZ> 0 il^ll8b^2iill 
Ob^t =i^** b ^^LXm^lw^Jj^ 

$nXV^ 0 ft*5, Jff2«mift|UK9tt* 

$)|)V^TEOS (r h7xf/l/t/UyV!i^" 

h) «:«v^^?X^cvD«fe^J:ij»fi8-e#s 0 *H 
m*HB^tt, = v»ftIS:TEOS^7X 

TCVDiaHlOO nm*«$^r-5d < h{CJ;f9> IB 
2 ■ mibWR 9 S ixx v * 6 Q 

[0 0 5 5] ^2#1I lOalt — #T*R3*«ffi 1 3 

lJi<75^#ffS« (**AHB«c2) HA^^FET 
HBft^BUaSixSrfcjlSO , SWifil 3<0|IMt«: 

ilOad, 1 3 t^»tt;-r-5ffl«{-*3V^-Ctt. 

[0 0 5 6] ^Wi5 4«S:*rict5IgH 

[0 0 5 7] £fc, *HJ6^ffiT*«, H2^mg 10b 

[0 0 5 8] JEt-. » 2 10a, 10b <D±Jj\Z- 

te, Kioixy 3^sw«i la, ^2 cow =*>mt 
mi lb, fg 3 <d-> y =i v-lMUBI lie, > ]) =1 >^t: 
in d3fts**snrv^5 0 *n*j»ffi-c«. Hoy 

U ^^BMfcKl 1 ^Ix.lfTEOS^X^CV 
DUlJ:6B(«l 5 0nmO^y3y|j»f)M$ 

mwzm%tewm&tei&-rz>itit>izt*^ 100-500 
»{lki 1 dt mi<Disv ^>mitmi 1 a tmm 

\Z % ^JiffTEOSc7)/7X^CVD|IJ:5lJ?5 0 0 
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1 dte, «itft*^8:*+y7i: ITS i 
H4^oJ;^NH3^ IS3 0 0-4 5 0W7X-7 
CVDftfcJ: ^RlSS^Srilrj; 9 4 O Onm^J 
1^/££*l6c v-y =i^^fc;JK^«tS«. *H* 

>-<->b >mm£fttcitz>tcMzn^ 300-100 

iincMStssi^^y^yiitliia, is 2 
10 cov-y = 1 b, f3^y^yiftlii 

c, >-y 1 d^Sffit^^snsiMiaJox 

*/sre> ci(7)±icA» 

[0 0 5 9] |2§S|l0a, 10b«±*{:M$ 

m^i/y =»ysftii la, S2^>ynyt 
Mi 1 b, ms<ois» nySffii 1 c, ao: 
fcjztfv'y 1 d Ko^T«TKf*»l- 

[0060] a. Sl^ya Vg£ftJ@£ 1 1 a <D^/& 
20 £i\ rh7xh^7^ (TEOS) tttt^30 
0-5 0 0W7X-7ft^Mf (CVD) jfet?K 
)S$-a:6C^tCj; t), iI1 0 0-2 0 0nm(^il(D 
->y^yS«l 1 a^M$ti6 0 -^v/y 3 y|Mt 
Rilaft S i H4^fefiKfiS^rfcl«[J:0ttj»tttSJ 
< 7 5/ ft ** I- 6 a: y ^ > y t ii< , 

[0 0 6 1] b. !2^>y=iySiftiiib^ 

#*U<«2. 5X102PaOT, <tD^l 
<f20. 3X102—2. 0X102PaW®jETI:^i^ 
30 X li^^^tyr^LX S i H4*5J:tfH202 

^wi i b&mf&rz> 0 ^/c, S2^>'y3>ift 
jk 1 1 b <Dmm<D ±mn. KjR+ic^^as^cfcv* 

IKttlOO-3 0 0 nmllK$ix6o 
[0 0 6 2] B260'>y =iV8Mb!«l 1 bOfiRBUS 

40 Sl^L<li0-2 0lC, <t?)ffiL<H0-10t 

[0 0 6 3] ^T^c, H2O2C0*fi^|^J[5S$n^^ 
t>K S iH4<D2{g&±<DmmX*&ZZt&&l£ls<. 

^{^i oo — iooo sccMGoa*«B!ai-12^£*i6 

[0 0 6 4] ^wiit«$ti§»2 wvy ^yift 
iiibit '>7y-/^y^ott«i:*)9, 

so v^^mitmi ^<<^tk^s (-oh) sr-^t? 
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[0065] c. 83^>!l3 l^WtOM 11c (OWtffc 
S i H4, PH3^J:t5N20cO#ftTI-^^X, 
!S3 0 0~4 5 0tT* 2 0 0 — 6 0 0 kH zCDmffl 

t-cfctK 100~6 0 0nra^PSGl (i3 0'> 

y = ^»{fc;lBI) iic«^So z<Dms<Disv =* 
>mitmi i miE^2 ovy a^mumi 1 

■El 1 bO*«lw|Kv^TigilKW(-*«Sh5*\ fc6v^ 
[0066] ^3cDi^y ^yMi 1 « 

3 <Dis ]) a >^<{LJSi£ llcfi, «x-tfiaffij5S#* L< tt 

4 5 0W, i^tl<(13 0 0-40 0t, 
KlilMHzOT, J:^)KL<H2 00~6 0 0k 

mi 1 c Kdco«fc 5*^Ftt«5^*tiSC^twJ; !K ft 
3^*>y a^lMUHl l cfl, J:5#-7^*tttB4:* 

^y><0#^lC(L 2-6fi*%(OfiJ^T^£ft6C,>: 

[0 0 6 7] £fc. 7 P 7XvCVDlC*JV^, 
Mk&Vot LTN20&r/B^6C<fcK:j; 9. Jg2<7»y 

m2<vi/v ^^mitmi 1 b^&tiz&ft 

^X?#£ G 

[oo6 8] ^ois^vy^yftftii i c&mm 

N207 p 7X-7^i^y K«rittHli-S«IBS:%JtL 
T> ^KlilOOn mJ£*_h, £«9&£L<tel00 
-6 0 0 nm\zm7££tlZ>o 

[0 0 6 9] d. r— — /was 

mm&m%L*x\ is3 5o-5oott7^- 

/ls%±m&?T? 0 C^7^-^llCj:oT, fW!2^2CD 
> y n ^gfefbK 1 1 b &£Z*m 3 <DisV =2 ^WH\M 1 1 

1 2 w y n yijhl l l b X^->7 7 
ffifi^RJ&asmi^fcfTJbfru KKfl^£ft6**3 
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carte* 9, mi<omns§8&mi&-rz>Tju*=.zj*m 

[0 0 7 0] e. i/y^yfMl ld£0M 
&te, I^^r^f yr^LX, S i H4*5J;U*NH 
3£, fiS3 0 0- 4 5 OlCe^X-eC VDfel:«t D 
Rj££i*5^teJ; 9, '>y^yl«lld$:Mt 

3 ^mm*:%&^X. #J;itf3 0 0-1 5 0 0 nm^)I 
10 ffSr*T*-£ 0 

[0071] 4*5, »2<zv>y ^^imuri 1 bteffl^ 

*t£jg|<hLX\ fc^liSOGl^^f^Cfi, S 

y * tmzi u^-rv ^raa^s $>5o 
[0072] mzmmm 1 o a tmmzm^ti^>m2 
mmm 1 o b t^mm 1 3t <ommn. si^y^ 

^BWfctt 1 1 a , 2 CDv'y =i ^HffcBI lib, 13© 

v/y^ySfkii i c tennn £ft/c^^*^ h^— 
20 te, ^>^x>^BBi^M^^4^«JK^7^l 

2 £ C VDS§tIi6MM LTtT^ft^o 
[0 0 7 3] SSR^^l 2Sr*fiK«. R#t««l 3 <b 
LX, Sffilfflld^»x.T 3Jig<7)»3W«g^, 0fl;L 

3^figBl^-Cfe6 0 

[0 0 7 4] J£JLhte <£ t) , *SifcRlM#te*#-*--5R*t 
ISIrtSi:loS3il4a < Mt 6 C i ^X'# , Siif 
ft < JLo g ^4Tift ffi-b-C^K 6 v ^ n D ofiWR#J§! 

So 

[0 0 7 5] »L #IBK^JB^ri#te, HI l ic^-r J: 5 

te, ^ i mmm 8a, 8 b ^aE&t^fiRtte £ 9 N n 

l#ll8a ( 8 bl^COjb*(C{4Bi--5»2#mSl 0 

Mil 3tet>IS^as£tS«fc 5te«/#$ftT</>So c^fc 

fcW^2flIl 0 a{^|13WM$ttXV> 

mmm 1 0 a iwiig»^fi8;Sixrv^»^«w^ 
$iiii8a, 8 b^e>^*tt6sais^^^-v 

^ N ^(OS2HiE^ffi^P<, Il#ll8a, 8b 
tdOV>Xt, ^2^m@l 0 a <7?— Blw«oT«B^ia 

ffiMft \zs< * >^ LX t> «t t \ 
[0 0 7 6] ^ic, BH;r^$ftTV^6^a^^fflS 
50 filw*5ft6WiR««^[lflffl&t/»*Ji^BEB^ov>rig 



15 

[0 0 7 7] 05 (a) |£*$^X, $R 1 MMMM^m^ 

v^2stii o a^tjmm 3^r B m^a5 <t5{- 
2 iob^ (nmmtft t^h^y*? h ^-^ 9 b 

£tbXl>6 0 

[0 0 7 8] m 5 (b) ^U^LX^-tX?^ I2i 
FET^3fcy-^ Lftl^J: 5>t^ Ofl^^£$;HXW<£ 

[0 0 7 9] £7c. El 5 (b) [C^X, M^fm^l 3 

[0080] (*mM<Difc£k/<*^mmm(Dm 2mM& 

^^xm2Rxfm5&^misXWLw-fz> 0 m2 

mM>'<*^mmfa(vm2nMmM<Dmmmx&>z>„ 

\,^xnmm<D&mn^*tt^ *:<Dmwn^m-fz>* 
[0081] m2\z7jk-t£ 51c:, m2mmmmxn, m 

IlOb tEWlSi 3 <b£^>^ h*-^£r^LX 

x, sn^iuis c&mf&ztix\^z> 0 iiiii8c 
te, ^2#m^i 0 a <D—mzmixmfate&ms±c 

Km2mmm 1 0 a ^w&tmf&zKx^^m&tvc^ 

X, SWUll 3(7)^®^lw«oTa^4oC0U- </W 

z>zt&»imttez> 0 *<D{&<nmm^\<^xtemi i-^ 
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mm\^n^mmmm(Dm^R^mytm<Dmm\^^^x 
[oo82] (*mw<D&&s<*,umm&<Dm 3 mmm 

OV>TlH3^U?|ll6^#BS,L'Cia0J^6 o m3 

10 [ 0 0 s 3 ] m 3 [ZTjk^x 5 (c x fg 3 m^isxte. n 

l^^ffi^i^^+^gBi^i: LTcoff§2#®il 0 b 

mmmi 3^r. mm^v^i 2\z£vm$xmzm$ti,x 
^s. mmyyyi 2\a^^y^^(nMm,^m 

[00 8 4] ^<D^# X (H6^^-rj;5^. I2S1I 

10a <o^m^^yfmm\^m^^t^m%\^ &m 
m^^%m$trfy?\ 2<Dmf$£tiz>^>?? h*— 

20 2 0<ni£mzm^X&f&^%zbfcX%Z>tc»b, $ 

[0 0 8 5] I3l»it11, E)3^^-TJ:p 

gr«m^9ic^tajt:Ms^sfe$tiTv^5o ^o<t 
5 i^ta^s^ff^f^ ^ 2 ^me 1 o a <oTm^& 

HfcDfl^icj:i9jRMm^i snmm&m&m^xzzcn 
x\ BCMmmi 3<D—mzfy—tmdhwt-tz>ztfcx 
^<Dm<Dmm^\^xnm\\^\^tz.m\mmm 

[0 0 8 6] (^^co^^^y^S^(D^ 4 ^66^ 

^^xmA^ximb^^m^xmm^r^o r^i^ i4 
m4xn. mi\^L,tmf&^mtmm<nMf&mm\^ 

[0 0 8 7] g)4tC^:-rj:^iC, ^4^jSS^ffiX^, ^ 

/cKfbv^y =i^JKi:CVDjfeT*l|iaufca{b^y =i Vcd 
fcttPS^FMW) ^K-e°>^^ttX. tft co y — ^ 

50 tttvis})^ vmz.&yj&f&ztix^z* *<oi&<om 
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m^\,)XKmimMMm<nm&tmmx*3b*). w;:y 
$i#ii8a, 8b, $%2mmmmm 

9, S2§Iil0a, 10b,il^)'>y^i« 
11a, #2 0} is}) =t>mitmi l b, I3(7)i/y^y 

Kteffii lie i/ya ^SHtffll i i d i 3 

[0 0 8 8] fSj, H4T?f±y- hB«5j&S^^^/^J: t) 10 
[0 0 8 9] *fcfll±KiHLfc«l 1**611 4 SOi»»lc 

fcM^Tfct, S2fiI10a{^Mt5^ria 
9, Hl*>ia»S:Jgfi8^-5^t^J:f9fB2»aSl 0 a £ 
BOi&*K:»rilLfc* (■1^&B4#M) , ®2^mS 

&m<Dm&Vt\^Mf&-tZ> Zk\££*>* S2#I110a 20 

1 ob^M«iet»c7t h y yo7^o' 

m 5/ ^ Id J: «9 Sg 2 *imJi «rBfltfb«^fi6i--5 C t & 
[0 0 9 0] (*»W^*»^*/^o|if*2iltf-tiDlB» 

^(O^y^^(Djij^^to^tb0K^^o-^J^^ 30 

t^oy^iT^^ H8fl, IH7^J|gib[H]^^CMO 

[0091] H7tc*5v^T, mmm^mm^n. tr^s 
isiio-n (nnftfe&m<Dft&*k't&mm tmit 

mfe&mi 1 2-mi:fiotA^7-«i 1 *frhft 

ttL/c^J-r — ^JSl 1 5-d (d^J-r-^i^(7)^J^^: 

tticwtfif femmmmft 1 1 lasgEastu 
m<nmm<nffimmma'zmM&mm®\E\&i 1 3*seb 

[0092] ?rfemm®m&mmmm j % 1 2 o ^ x <o 
rrfe&mmm®& 1 1 ispm***.. aKSjxfcfr** 

j»l 1 0-n^«ilRfg^ta^$tt-5o 
K»@KfflWJ«f8^- 1 2 l K J: «9 ^J^BSIS^KiIilK 1 l 

3*sM«isix, mtiiztitc&m&mi 1 2-miiiR« 
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12 0, 1 2 1 \Z.£ QfclbbtlZo o£ 
^SMtl2 0, 1 2 ltt»tRWi(i«:JtJ£1-3T K 

[0 0 9 3] miRZtltcrfM&mi I 0-n 
3t^Sij9l 1 2-m^35H^i£^CgSB$tl5^^ j/ 

T-^ymmm&i o 9^ M^s^^^tRfi^-^sjtT 

tylst^^L, tT*3S«|l 1 O-n^JjfeSEittl 1 
2 -mC0/>/^< 1 1— ft* £^:7{f*S:ffl 

<z>*>f v^#W@m%k 1 0 9^)^->-, ^-^li^cj: t) 
ttMrXKMIDtt 1 0 1 «:«|«ii-a 0 
[0 0 9 4] ffiAlFSRffittlliei 0 l^StoJ: 
tftbtt^o^TEl 7 LTttM-t- 5 0 

[0095] {ei 7 i^-r x b \^ m^mmmm% 1 0 
in, ^^iuki 0 2 X ^^ey»io3W 

K9>f 10 4 &«;tT»/S$;h/0^ 0 
[0 0 9 6] >y^vytH]SSl 0 2*2*^ y^^^ffil 

^llIKl 0 9^^^ff^<tt)*ii^<b*t). ^ff 
^J; 9#«i|:RlB£&&. y^^THlS 1 0 2 « 
*SMfctB4:fcS^ fc^£:h/r^6*J^-*l6 1 
1 5- diD^-fm^**^ i/f>»l 0 2£^L 
T^^ey IUK 1 0 3(d##5At^o — Jj. ^s/fy^Hl 

8i o 2d^-r y^i/7wmm& \ o 9co^-^m^<t 

[0 0 9 7] ^y0^1O 3{Z{%ft£nfcv'~?m j % 

^(du-<m^cx, m i (omfzm 1 1 s^ttj&s 

*i6fg 1 ^m/E 116. 2 ^m/Eft^ 1191: 

«j&six5JB2<o«jBEi 1 7 (D^-rti^m&mm i o 
5 i 3 \m&i-z> 0 m i ^m/E neit m 

10 5^I^)Ritt6iEX^^ -*f2 0)llE 

1 l mffiAIirsRl 0 5*68^ttJ8tt&tJE-cfc 

[0 0 9 8] J^V 0^ 1 0 3[Z{%m£ntc.y"-?m^ 

&Hi"<;i><DM&te, m&mm v^^^x o 4^*dv> 
sirotEetfti i v*mmm& 

e tm&zti. tt&imm i o s jxssjpwe i 

2 2 <h comfi^ir j; v) m&mm 1 o 5 ^mm^m t * 

fKfiif* K?>r^ 1 0 4^^v^t* 2 o«jEm-g-j» 

1 1 9^«i»sjx-5y- Kftmm 



(11) 

19 

1 3 icig 2 om/E 1 1 7&mt££inm&ffimi o 5 ass 

[oo99] sx±<nmf&\z£ v s » i 

ii6, $2 (7>sje 1 1 7Rtjmmmf£ 122^0^ 

[0100] ft*5, fSSBifi 1 0 5 fit, ««f Sttfer'— 

ftsttj&cxm&mm h*?^^ i o 4 a*e>a*s*Lfc 

JBlOflUEl 1 6 2 <E>«JE 1 1 7(£>l^-f*l/6*— 10 

?>n> c<30S*t««il 3 ir»rni«ffii 0 8 fcc^lBtci^SE 

wmm&om&ii tif^^m^mms 5^«n«[S3 

7*»ALT»»L (Hi 4 #18) . JHRlJiK:, -eh 
y * *ttMKI*«« 1 3 £|E» U ^OKWSS 1 3 (7) 
T#i-ttiftW3liMftHI& 10 1. fT*SE*l 110-n, 20 

^sjfti i 2-m, m^-^m 1 1 5-du fT^acia 
■ttmKi 1 1. ^j*aE»Kttiuiis 1 1 

X*j££;ftXl>3 (Hi 3#RS) 0 #Bf*Ht, JK*t®*i 

[oioi] ±m<D£5\zmf&ztiz>m£kmmm 
[0102] m 8 {^Tjk-rx b id, *njfi^iBtc*3i^"c. 

^4 v^ls#%mm$k \ 0 9HCMOS Yy^i/^Zm 30 
J&CDNOR^- hlHlftSl 0 9-1 tCMOS 

*mf$<D^ i/^-f 109-2 (D^mmm^x. y> m^-r 

6^H>T^§ 0 NORy- hlHlKl 0 9- lf*2 A^l 

^m^u ^fy/^^ i o 9- 2\^x 9&mm<D*> 

os h^vi^^^W^co h^v^^ y>3 yy- hio 
2-l(cJ:5«l*i-SCi:*S"t?#6o h^^^y^a 
h 1 0 2 - l «^>r 5/fy^»J»[HK 10 9 co?d- 
^f^i-S<H>X^iiLX^r~^l 15^^-eyiH] 40 
&Sl0 3£$f£\ ^7«Wdai<5V^T*»jifc4S 0 * 
^yieI3Sl 0 3fiCMOS h7^^Wn;x^ 
FV^-^ 10 3-1 (hCMOS h 

1 o 3-2*r»aHBN«Ufc*fifci:-r-6cfcds 
X£6 0 r-f1S%rftx>ty^ymmi&96l0 9<D* 

fismzx*) *4 i o 2^f>^^yiiiisi 

0 3 9 >f >v<— * 1 0 3 - 2 J: t) 

K>fw<-^ i o 3-i{z£vmt)%mm 
irXT-fm^rZ&ft-tZo tte&mm K9>r^i o 4** 50 
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2i«CMOS h7^^i^ h7^vr>3^ 
y-hl 04-1W1 0 4-2ld£!9«Jsfc-*-5££as 
X#6 Q ^^-yielKl 0 3lnft»Siifcf-^ftt#H 

M 04-1 tfmMWMbft V , l 3 fc» 1 

mm 1 1 6 asflH&sH. ^-r^mffi 1 0 8 i-tt^jx-ss 
122^ omftnic j:»)isi$io5 

*x r>a^- h 1 0 4 - 2as#ffl#ffi£fc!K MiW 
13t:S2 ^m/E 1 1 7 tfMfc«&$jft,Jfo&W* 1 0 5 

[0 10 3] #Ct^ ±abfe#*JfiJg«(OjD<«fiK§ix 

iBSKftlBlK^ffWWfiKSr^lilKiaT* 9, ill 
^<£> WT!> h^^->-<lr^:-t-^ffiIg|-Cfet), [Hi 

3c\^x^ir¥mmxfoz> 0 ^ H9d>6Hi2m bi 
[0104] m9\ZTjk-tmm\Bim<Dffif$mte. mz*? 

8109' (dfi. JIH^R, G. B, R. G, Bmi^ftJj 

o i' \a*. ^wmvixtj^-fmi u' ^^-l 

g. b, r N g, Bffl^) mws^&..n—<n*>( y*f- 
>ynmmKi o 9 j ^^^m^tx (bp*>, i-tk 

u^(7)igft[H]K^ it) , *-*RI«P^AASixSJ:5fw 
tj*$HTV^5 0 l 0 l * ^ftJKS 

nfc^JWm^l 3tCfl Kffil_bXttS«2Ji<?5»f^ffi 
HtC^Ofe (R, GXliB) — 7-f/V^^*« 

SttT*5t), 6fi^KAIB3RJBIblsliS^J:0#|ir9R(r43 

[0105] j^. d^iwjm ^^r *7>rmm® 

B109' fi. H8tC^L/cOO^^|C, CMOSFy 
^^^»^NOR^- hlHiaSMCMOS h7^ 
^^>fWW^6ftt), ^ojym»12 5 

&fri,x6m<o?&&mmmW)iB\&i o 1 • <D?u y ?x 

^ fs-g-jft 126^U6 fi^fiSSM^ffiiijIelK l o 
1' ^Rte^Pjy^A*« : 7-Jc:Kte^n- / ^fS-g-/CK 
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[0 10 6] £fc, B9l-**Lfc[H]Ka>5*>. 1 fi^ffi 

^M^igiijiEiK i o i * bio (a) <7)m^m\c7j< 

fl^LlffllO (b) fc*LfcJ;5fc:. HSid^Lfc^ir 
IrHSIC. CMO Sh7 >>i?X *ffif$<n h7^^'>a 
>y-h, CMOS h?^^*a©^ny^ K>f V 

5 v^-CA*^-** 114' ^fe«|&Six«l*$4x 
tc7*—? (DATA) (CIS CXi 1 C0fl:/El 1 6X«I 
2 <7)®ffi 117 1 3 (d^n^p-r^> J: 5 UHSlifcS 10 

10 10 7] got, B 9 K:» Lfc«Ma*0>»fW;io 

[0 10 8] B 9 fc* Lfc*»EIKfi!>*flc«j/j: 

Jpffii^ — vgd— #j£B l l fc:*U ^(7) <5 

*> 1 floMABiRKIblHllS 101' ld«<5«|S#«:B l 2 

[ o l o 9 ] Hi i i &u*B i 2 d^c-f J: 5 tc. #BIR« 
S l 3 0TJ-iKaW*«BftIsIK 10 1' ^0'cW« 20 

x, a^i^-^si H' , n^mi i o, ^j*aEiR 

112, * p ^ft^Sl 2 5. RK* p ytm^tikl 
2 6, »*7>fy (GND) . ffil&tmr'O (Vc 
c) . »1 1 1 8, J&2<B*JE«*«ll 1 

9«o«4BEIIlc*)»t6*:0^. fifll (ID*, 

> ^ > $ $ tit i ^ -5 n) 

i/V=t^m <B*K «s^s/^^^"e^SixTv^««{w 30 

h«M^7B^IUHB<r^UT»nE*SttTV^ 
fclPJfi*!-, $2igfl 0bMW7^1 2\Z£*> 40 

Siiil (K^yxttv-^W) ^S*fm^i3 

[0 l 1 0] Bl IRtfHl 2d*6^5J:5^ U!2 
lObtt, ¥B»^*"C«^to**lc:*rii*ixT 

icjKifTJBrt-rscirjJSnriBfcftO. Bl lftt/Bl 2 
^»B^StlTV>*V^2»ttS 1 0 a (B1^B6 

MR) SrDflfiittl^fiKrscfclwJ:!), m&±<nl:Utt 
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«EI*#*j*3;ftTi*6fc:«>, ffir^oJ:5i-»iW«» 
8 a <D&tERXJPf&&&mm LXi 2 10a^ 
LTK*t««l 3^*ffitiiSISS:-^x.5ni:^'T?#, -t 

3o ft, B12K:*5VVT\ IlSli8a»^tlX 

SrfiJfflUX, Hfr^b^c»2Hffi^(DJ:5t-*l#mg 
8 ctMttlc/^-=y^ta^ t(-J:f9 (B2# 
BB) . ^2#m® 1 0 a \z&/»^A,b 

[0 111] (*3SM^ttS^/KO«ig<0»M) & 

fiKS'ttSffifi^^/^fr^flljSSrWt/Bl 3&T>*Bl 4 

a^/^*©¥ia-e*)^ B14I4, ^r^A-A' 
UrffiB"C*5. 
[0 1 l 2] Bl 3(^-f-«fc5^jSS^/^3 Ofciftl^ 

i, mfem&mwm j & 1 1 sat/A^— *«s*2 2j&sr 
(te>*xx*5!K 3E^pii«a^«*2 0+ (R^m@ 13 
r) ^ttfl9xt^*p<, *>r v^#w®m&\ 0 9, * 

>f 0 2, *^ey ©181 0 3Rt/»SW3R 

K9>f^l 0 4^13 , #<b*xxv^ 0 £M2 5li, Bl 

^»s*txv^KJ»««i 3 km— xa-e»j«**i6iB 

[ 0 1 1 3 ] B 1 4 IC^-T ct 5 Sffi 1 Idte, ^^»S 

(I TO) ^e>46»|pl««3 3Sr*i"-5A*tffi0<O^7 
^««3 5^aa*PflBSSr^V^XE«$^ ^IS^B6 
(Ois-tVitftefimWL 3 6 twjgfig Isfcis-^tt 3 6 T*«# 
*ixfclBI»rtJw, m&3 7 k LXMIfcKDTN (Twisted 
Nematic) SjRiifcttWE^iaijDttllBTtti^^ia 
tfaaEWSttfcSH (Super Homeotropic) SKA ft 

^* s 3t*snx«a^/w3 0 i LxM^nt^e., 

4*3, ^«^5>«**AA-*-6^:«)^jx K»*2 6fi 
i^-/VUS 6C0^{RiJlw3^5 «t 5 6 

[01 14] ^322lBl^±^ig7fefli 2 5 m£h 37&lf 

teLXttfamms 3 kMfaZtiZ X 5t-«fiKStLTV^ 
60 fLX, XXR 2 5 l: L C*it*ltttBJllDtll 
tf. 3 3lc«LC*ii«ffi«ffi^Pn»DStt-5<0 

x% *oBic^fti-a**tt»^«tai[««BEdSHiinSix 
ft<^5c J:oTTNauK*-e*>n«#ic«*»^i5 
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y** — K^y— * ^y— *!7>f h^E— K<WL 1H(1 

[oils] ^©SIltJBlBlJiisv^-cttW^, *m»m& 

o X m&M <D 5/ id ft 5 ^ V ^5 ^ ^ *> 5 o 

[0 116] H±H1^6H1 4S:#»LtKBLfc# 
jtJt*«Jwj3^S**/<*^ 3 0 WSft 1 JilCteJElC, 

m&m^zmiZf^ $ >^x^^v v^-rs-y-^y 
xm -SLWStto y ^ - >?« ^§-&#£ at*:/ y - 

[0 117] EJLhB 1**6181 4&#flBLT»WLfc* 
^«2fST*te, #|pjSffi3 5<D^«Jl£ x #J;ttf. TN 

(Twisted Nematic) -=6 — Fx V A (Vertically Aligne 
d)^E— Kx PD L C (Polymer Dispersed Liquid Crysta 

co*7-^-r /v^Sr^^«BHMfc*t^ ^SI3 5± 40 

-f6C^:T\ *<0^£*ljffiLT, RGBfe*r«20fcBi- 
7-ttfi36tti s H«-e#6c 50 



#12001-100187 
24 

[0118] (*5§w^s^^^s:«v>fcm^ia«^ 
mm) Kk\^ ^mm^Rmmm^^^m^mmti, 

[ou9i bis (a) \*m&mm&jfrr®$Lmx*> 
So Miisi o o oicn, *&9i<oEJtimm&s**/i' 
&m^frmihm7F& 1001 ^i§nx^6 0 

[0 12 0] IU1 5 (B) 13, io«FSfS!f|^««Sr^ 
^-*/wSrffli^fc***»»l l o ldsjUHSttTV^So 

[0 12 1] B15 (C) fi, y — ^ynyf(7) 

1 2 0 0 K*©A*» 1 2 0 2, #3&W 

coRftSfSS^^^Srfflv^cJSa^ffll 2 0 
#M3g^e**l 2 0 4dSA«SttTV^5o 

[0122] ftxcom+mssnnmzxvmmztizn 

#«Ww<t5l^ «5aieie4r^^S«^rt»-c#-5^ 

So 

[0123] fijubiai 5i^7jk^tcm^mm(D{m-h. m 
m^, K^n-fey-^. xy^r y • 

^^X-i/a^ (EWS) , fUtm POS«*. 

[0124] ^±mmi,tLmmmm\^m 

[laffi^fBim/.cSi^] 

[HI 2 ] **MSraffl L^RItSJKfi^^^^SrWdc-rs 

*l^itS^®(§)X$>So 

[[U3] **M*5gfflLfcKI*S!»*fi^*/wS:«*i-6 

[(g) 5] »2RO«*4SIJ£»S8^*5«t5liftR«« 
<0D!IfflXt5ag3feB^fiBBS:*-t-¥ffiia (B5 (a) ) if! 
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•mmyy v 
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1 3 


*~~ &_L iA 1.-C— / Ai"r y-v vyyv — — , I i v 


Jfl W Bum TF^T 1 ) 1 - W HI T* o o 








[HI 7] 












2 5 


•STfeK (®3#ii;^) 


T7 n y 7 mX#>Z> 0 




2 6 




I HI 8] HI 7 Llo< mmmm^CMO S h7/y^^ 




3 2 




-ri-k*& 1 -K- 1771 f^71 -r* 












3 5 




Pi P ni^Sc igjp [Hj m <o mwLW\ ft tfT \e) m HH?$>o 0 


10 










3 7 








10 1" 


FJ - i " ■ t • rrg'tt rr&l ■ ■ n V-r 

•••^-SM^iEllblllK 


j-L-Af-, T>->n=n o^riJOJ -4-. -r^--4-n=na/tr rrcn /n^i i r» / i_ \ \ -r 

f^^^la^Ww^r^TlHjff&lEJ (HI 1 0 (b) ) T'fcSo 




1 0 2- 




[Hi i i j m9 <nmwimm<o u^r t u Y'^y — s&tf-y 




10 3- 




~\Tr TTTt r^TI —7"* -fc^ 21 








[HI 1 2 J 1 1 <Dm.mmm<0 l^^T T y r^^^ — 1^(0^ 




10 5* 


1=1 g ■ t f 

■"^f^jlj^ 






109- 




-777 rSTI -j-i J- * 




1 10- 




[HI 1 3 J ^^Mfl^1^(0^^/>^y^S^^ffil/^T^^c 




1 1 1 - 


•"tT^^^IEiblHl^ 


_V jy» 1 — T rt I- Tft 1 Crfc E3 „ o a .i /ta rr? -r-~ rrvn —rr. j- -r 

5 o ^ tTSiifix^ ^ > /V (^) ffi HI T 5 o 
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112- 


•"^J^^M 


[Hll 4J HI 1 3C0A — A ^rraHl^rfcOo 








f Ryl 1 C 1 >£C ^ "fcfc fife (7^1 F?»" Arf ?f<J v7fe J3 il > lt> RFI 1 \ -ft- 4*fl 3*4: 




1 14" 


'"AZIT 


mnS^3^-t«.l^l vL^cj id (a j ) ^ mmpj^y^ t: (Df&ifl 




1 1 5- 


•"^J-7* 


HI (HI 1 5 (b; ; £lT>/^— y -r 1/ 1: =j. — ^ (Df^iR 




1 16- 


•"^ 1 <£>®_E 


HI (Hll 5 (c) ) T?$>£>o 




1 1 7 — 


•"^2co^:/?e 






1 18- 


-Si^Iffllfil 


1 11 




1 1 9- 


•■•31 2 con/Eft ^HS 


2 v^^mm 




1 2 0- 




Q ... —7 y ,1 ^ ]*JBfcy/ly»Rar 




12 1- 


•"^j^^^igiljiHiKffi^J^fs-^- 


5 ^ h miiS 


30 


12 2- 




ba, ob y ^s»h U'-f ^t!H?9c 




1 2 5- 


• - ^ P ^fg^"^ 


7 ^£ -j fej P J} £5; Htt 




1 2 6 - 




o _ o v. "flqpf i / » t -z . i>- 1 . >> ^ y'a5 , ^s;^ 

o a , o b ^ 1 >s • h t^-n ^L^j 




10 0 0 


^^mas 


q ^ef o s pa SAfeSffgf 




10 0 1 


f&ff&^^SR 


y b ^Syy r7j>~-/u 




110 0 


B#f+ 


10 a, 10 b f 2#H 




110 1 


ffiffeS^SH 


1 1 a Sl^^VM 




12 0 0 


mm&mmm 


1 1 b fg2<Di/V alsmikM 




12 0 2 




I 1 c »3C0i^y n>-KftJHl 




12 0 4 


mmmmmw*t* 


1 1 d i/y^^mkm 


40 


12 0 6 
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(17) 4$ffi2 001-100187 
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«M»2 001-100187 



[012] [015] 



« (a) 




2H090 


HA04 HA06 HA08 HB03X 




HB04X HC03 HD03 HD06 




JB04 


LA01 


LA04 


LAOS 


LA20 


2H092 


JA25 


JA46 


JB08 


JB56 


JB58 




KA03 


KA04 


KA07 


KB13 


KB22 




KB25 


MA05 


MA08 


NA01 


NA19 




PA09 


PA12 








5F058 


BC02 


BD02 


BF02 


BF23 


BF25 




BF29 


BH01 








5F110 


BB01 


BB04 


CC02 


CC07 


DD02 




DD03 


DD05 


EE05 


EE09 


FF02 




FF03 


FF09 


FF23 


FF29 


GG12 




GG13 


GG15 


HL03 


HL04 


HL23 




NN02 


NN03 


NN04 


NN22 


NN24 




NN55 


NN66 









